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While Americans are prone to look to Germany as the kind motha: of 
the botanical sciences none will deny that England has contnbuted at 
least her fair share of able men and advanced ideas. Kehemiah Grew, 
Robert Brown, Sir William Hooker, lindley and Charles Darwin are names 
that any nation would present with pardonable pride. But m the closing 
quaiter of the last, and in the few past years of the present century botan¬ 
ical England has awakened to a new IHe, remarkably fruitful of men and 
research, until today her laboratories and schools command a most whole¬ 
some* respect in all quarters of the globe. 

Harry Marshall Ward was a factor of no small importance in this renais¬ 
sance. England owes him a deep debt of gratitude, but the science of 
pathology also acknowledges his contributions not only of research but of 
the spint and power which he imparted to the botanical movement. 

To the average American the career of this little giant of pathology 
offerh a fascinating story, particularly appealing to those who are more 
wont to associate such triumphs over natural 3ifficulties with the greater 
latitudes of a youthtul democracy rather than with a staid England. 
Ward’s early career was fraught with difficulties, and his education and 
training were well and hard earned. Indomitable courage and an endless 
capacity for work made possible not only his early training, but constituted 
the basis of his future research. He apparently delighted in such stupen¬ 
dous tasks as tho bacterial flora of the Thames, and dug deep into every 
nook and crevice of any field which he bad started to explore- Thorough¬ 
ness and detail be developed to a remarkable degree, stimulating and emi¬ 
nently sound in its effect on his own research as well as on that of his pupils, 
but inclining his presentation perhaps to undue length of description. In 
spite of such detail his teachings and numerous published works arc marked 
by clearness and logical exposition. He combined with this love of detail 
an eictraordinary breadth of knowledge and interest. No important field 
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of botanical research escaped him, and his powers of assimilation and cor¬ 
relation were astonishing. 

Chance perhaps led him chiefly into the fields of pathology. TIis early 
work on the coffee rust of Ceylon seems to have given a permanent bent 
to his botanical career. From 1881, the time of his return from Oylon, 
to 1888, Ward’s contributions dealt with a large range of mycological sub¬ 
jects, including important results on the tubercle organisms of leguminous 
plants. He had previously studied with Sachs at Wtoburg, and later 
with De Bary at Strasburg. These continental visits, while not extensive 
in time, were fruitful in inspiration and influence on his future work. In 
1888 he published his paper On a Lily Disease in which he seems to have 
become fairly launched in what was probably the main problem of his life 
work, the problem of parasitism. His attention was naturally attracted 
to any association of plants in intimate relations of nutrition, and his paper 
on the Ginger Beer Plant opened the way to new conceptions of fungous 
nutrition. His problems of plant parasitism were now interrupted by that 
tremendous and almost appalling task the bacterial flora of the Thames, 
which work was at least remarkable for the wealth of laborious detail. 

Upon his appointment to the chair of botany at Cambridge, in 1895, 
Ward took up again the question of parasitism and attacked the problems 
presented in the cereal rusts. While he was engaged in this work Eriksson 
startled the mycological world with his theory of mycoplasm. With char¬ 
acteristic keenness and thoroughness Ward subjected the mycoplasm 
theory to rigid laboratory and field tests. He was soon convinced of the 
fallacy of the theory and at once set about with his usual vigor to combat 
the hypothesis. While it is undoubtedly true that the controversy called 
forth productive research in many ways, yet it is to be regretted that the 
continuity of Ward’s work was somewhat impaired by the controversial 
demands which were out of proportion to the value of the results. Thai 
his contentions in this controversy were Well established few i)athologist.s 
question. 

Ward’s last important work carried into further fields the problems of 
rust parasitism, especially with the brome rusts. His results, though far 
from satisfactorily completed as far as his own views were concerned, have 
been beacon lights of research aloi^ the most important road of the quest 
for the true meaning of parasitism, immunity and susceptibility. 
Univbibsity Pabm, 

St. Path., Mum. 



THE MIGBATION OF BACILLUS AMYLOVOftUS IN THE HOST 

TISSUES 

Fehda M. Bachmann 
With Plwbs II and HI and Two Text Piodeeb 
STMMAET OF PREVIOtrS STUDIES 

The little study which has been given to the migration of Bacillus 
amylovorus in the tissues of the host has resulted in quite different con¬ 
clusions on the part of the several investigators who have taken up the 
subject. A knowledge of the exact manner of migration of the organisms 
is of equal interest to the horticulturist in its practical application to 
methods of pruning for the extermination of the disease, and to the general 
student of biological problems in the relation of the parasite to the cells 
of the host tissues. The problem was suggested to me by Prof. L. R. 
Jones under whose direction all of the work has been done. I wish to 
acknowledge my indebtedness to him for helpful criticism and suggestions 
throughout the progress of the work. 

As is well known, BacWm amylovorus, as the cause of blight in pear, 
quince and apple trees, was discovered by Burrill (2) in 1877. More 
recently it has been found to be the causal organism in the blight of plum 
(Jones, 4) and apricot (Paddock, 6). Burrill’s conclusions concerning 
the relations of the organism to the tissues may be summarized as follows: 
the bacteria produce butyric fermentation of the stored carbonaceous 
compounds in the cells, especially in those of the bark outside the fibrous 
inner layer; the most conspicuous change in the tissues is the disappear¬ 
ance of stored starch; the Bell walls are not dissolved or altered except 
the staining by oxygenized material in later stages of the disease; the pro¬ 
toplasm of young cells remains until death takes place; in older cells the 
thin protoplasmic lining of cell walls can be seen after the starch has 
disappeared; bacteria swarm in cells absolutely closed, with no observable 
corro^ng of the cellulose wall whatever. To account for the entrance of 
bacteria into such closed cells, Burrill suggested that, if we accept Nageli’s 
theory of molecular construction of the cell wall, the bacteria may be so 
plastic that, like amoebae, they may creep through the spaces between 
the molecules, or in case they are smaller than the molecular openings 
they may pass through these from cell to cell. Burrill further observed 
that in very young tissues all parts except the epidermis are equally affected. 
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but in older Ijmbs the ohlorophyll-boarmg parenchyma of the bark is iUo 
first and Ubually the chief scat of the disease, Ihe bast is not aih^clod nu<l 
the cambium may retain its vitality when all outbide has pc^risht'd, the 
xylem may be stained bv the ascending water colored in its upward ])as- 
sage through the dying and brown pai Is 

By using the sterile filtiate of a strong solution ol blighted tissue for 
inoculating green pears, Arthur (1) found m 1885 that the disease was 
produced by the organisms and not by their products. 

In 1895 Waite (9) records that the inner bark and cambium layers 
are killed but that the bacteria rarely kill the leaves, only occasionally 
attacking the stems and midribs. The leaves die after the branch is 
killed. As to the rate of progress of the disease, Waite found that 
in one day it rarely extends farther than 2 or 3 inches from the point 
of attack, but occasionally travels as much as 1 foot. Warm moist 
weather with frequent showers favor blight while cool sunny dry weather 
hinders it and very dry weather may check it entirely. In old dried bark 
where the disease has stopped the bacteria have all died and disappeared. 

Whet25el and Stewart (10) state that the bacteria do not travel tlirough 
the sap tubes but slowly work their way through and between the cells 
of the bark. Shortly after the publication of their observations, D. 11. 
Jones (6) published a bulletin in which quite dijfferent views are hold. 
He figures the diseased pedicel of a young apple in which ho says the 
cells are ‘‘surcharged with B. amylovorusJ^ He also finds the colls of 
apple fruit filled with bacteria. He states that “the bacillus lives in the 
cells of the inner bark, feeds on the cell contents and, as it develops and 
multiplies, passes along from cell to cell, destroying the tissue as it pro* 
grosses. It may travel down the twig ai the rate of from 0.25 inch lo 2 
inches a day.^' 

In view of these diverse opinions, it seemed worth while to make a 
careful examination into the histological relations of host and parasitic 
In my studies I have inoculated blossoms of pear, water-shoots of apple, 
young pear seedlings, young shoots of pear and plum and fruits of p<^iir 
and apple. 

INOCXJLA.TIONS OF PBAR FLOWERS 

Pear flowers were inoculated by placing a drop of a bouillon culture 
of B, amylovorusy in the outer calyx cup. As is well known, it is not 
necessary to make any mechanical injury to secure infection, for the 
bacteria readily gain entrance into the tissues throu^ the nectary. The 
infected calyx cup and pedicel of the flowers were later fixed in various 
fixing fluids, by far the best results being obtained with pioro-formoJ. 
Normal tissue for comparison was fixed in exactly the same way at the 
same time. Sections were cut 10 rmetons thick. 
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In these sections theie can be no doubt at all as to the path of migra¬ 
tion of the bacteria. The cells are not so large but that much of each 
cell is seen in the section. The walls are very thin and the mteicellular 
spaces large. The slimy cytoplasm forms a thin, peripheral somewhat 
granular layer. The granules in the cytoplasm are so verv mmute that 
it is not possible to confuse them with microorganisms. In inoculated 
tissue the intercellular spaces contain few to many bacteria (text fig. 1). 



Pig. 1. Cross section of pedicel of inoculated pear flowei shotting bacteria sur- 
lounded by film of hquid in the intcicellulai spaces. X 580 

Bacteria may be found in at least one-half of the intercellular spaces at 
a time when the cell contents aje in no way disorganized. There may 
be at this time some indication of plasmolysis but the slimy layer of cyto¬ 
plasm is still next to the cell wall and the only difference between these 
cells and those of the normal tissue is that they are less turgid. 

The bacteria are surrounded by a film of liquid which it seems likely 
has been drawn out from the cell sap. In the parenchymatous tissue 
they are never found within the cells in early stages of infection and cer- 





6 


PiriTOPATIlOLOGY 


IVoi. ;} 


tainly iniRi-aLe entirely beU^oon the cellb. In sonu'wluit later ^ta^os of 
infection there are sonietiinoi broken places in tlu* cel! walls, but no 
tendency as yet for the bacteria to enter the cells. It isjwssible that thes(> 
broken plaees are the result of a chemical dissolution of th(' C('!l wall by 
substances secreted by the bacteria. However, we shouhl then exia'ct 
the wall gradually to become thinner until large oi)eniugs resulted, but 
this is not the ease. The appearance of these torn place.s suggests, ratlu'r, 
that the break is due to a mechanical rupture. It is not impossible that 
some chemical dissolution may first weaken the wall, wlricli is then easily 
torn. Even when the tissue has become much shrunken and the cells 
distorted the bacteria are found, •with few exceptions, only in the int er- 
cellular space,s. Here they are often crowded so that the group stains 
very deeply. In very late stages of infection the cells are completely 
plasmolyzed and the walls more or less broken. The dead tissue occurs 
in masses with large open spaces between. These masses contain many 
bacteria. Often, when the broken cell wall is not collapsed, the bacteria 
fill the space within. Tlie protoplast in every case becomes so much 
plasmolyzed that it forms a den.se, often quite homogeneous, ma,s.s, I 
have observed no tendency for the bacteria to invade the protoplast and 
it is very e'vident that they are not found abimdantly in any of the cells 
before the death of the latter. 

rNOCUIiATION OP SHOOTS OF APPLE, PEAR AND PLUM 

For this study water shoots of apple, seedling pears or young shoots 
of apple not over 3 inches long and young shoots of plum were used. The 
inoculations of pear and plum wore made on greenliouse plants. In the 
case of apple, the water shoots were brought into the house, inoculated 
and then placed in a damp chamber. The same method of inoculation 
was used throu^out, ■viz:—a <lrop of a bouillon culture of Ji. amulovorm 
was placed on the side of the stem from one to a few inclu's’from the tip 
of the shoot and then by means of a sterile noodle the ei>idormis was 
ruptm’ed -within the drop. Picro-forraol gave the bast results lus a fixing 
fluid. Normal tissue for comparison was always fixed at the .same time. 
Most of these sections were also cut about 10 microns tliick. 

In unstained hand sections of li-ving .shoots after inoculation I have 
found that a plasmolj'sis of the cells of the cortex, and to some extent 
of the pith cells, is one of the first indications of ^sease resultiug from 
the bacterial invasion. In stained sections it is evident that the large 
intercellular spaces of the cortex provdde a ready path for the migration 
of the organisms. These spaces, which are frequently as large as the 
cells, are often seen packed -with bacteria (pi. 11, fig. 2;. Indeed it is 
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not impoa«;iblc to mistake these large spaces so filled with deeply staining 
bacteria for cells, if care is not taken in focusing. In early stages of 
infection in apple shoots I have found many of these spaces crowded with 
bacteria when the cells were only partially plasmolyzed and the cell walls 
seldom broken. The organisms migrate just as readily between the cells 
of the pith (pi. II, fig. 1) but, since I have sometimes found the pith quite 
or entirely free of bacteria when all the other parts are infected, I am 
inclined to think that the organisms do not readily gain entrance to this 
region unless the wound made by inoculation has extended through the 
bundle ring. Later, the walls of the cells of cortex and pith sometimes 
become broken in places so that bacteria may enter the cells. Frequently 
some of the cell walls are broken and the surrounding ones collapsed so 
that large open spaces more or less filled with bacteria result. 

I have found that the bacteria enter the xylem tubes very readily 
(pi. Ill, figs. 1-3). These tubes, in some places in a shoot, are so packed 
with the organisms that the transmission of sap in such a region seems 
quite impossible. In a plum shoot inoculated about 5 inches from the 
tip many of the xjrlem vessels 3 inches above the point of inoculation 
were filled with bacteria. Sections only about 1.5 inches above the point 
of inoculation seem to show fewer bacteria in the vessels. This would 
suggest that the bacteria entered the xylem some distance above the 
point of inoculation and then migrated downward in these tubes. The 
same phenomenon was observed in a seedling pear about 3 inches in 
height. This was killed and fixed eight days after inoculation. The 
xylem tubes were found free of bacteria except near the apex of the shoot 
where in some of the tubes bacteria were in abundance. In another 
young seedling pear of only 2 inches, also fixed eight days after inocula¬ 
tion, where the point of inoculation was about in the middle of the 
stem, the xylem tubes both in the upper and lower part of the shoot were 
full of bacteria. In such exceedingly tender tissues as those of very 
young pear seedlings it may be that the organisms can penetrate the xylem 
tubes at any place. However, it is not impossible that here too the organ¬ 
isms may work downward in the stem. Oddly enough some xylem tubes 
may be filled with the organisms while the adjoining ones arc entirely 
free. Longitudinal sections show this especial^^ well. The parenchyma 
cells between the xylem tubes are densely filled with granular cytoplasm 
and are usually entirely free of bacteria. ^ There is apparently no tend¬ 
ency for the organisms to enter these cells. 

It is probable that the bacteria in some way destroy or break through 
the thinner parts of the walls of the traeheids. The thin-walled cells 
between the xylem become completely plasmolyzed and partially disin¬ 
tegrated so that largo open spaces in the xylem are formed (pi. Ill, fig. 1). 
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The xylem tubes often uppear as loose partly uneoilod spimls (pi. Ill, 
fig. 2). When all the xylem elements are fdlisl with baeleria, or <-om- 
pletely destroyed, the cambium cells may to all uppt'araiiec's la* normal. 
But these, too, may bo di’stroyed Inter. By (he lime the tissue-, appear 
blackened the cells arc completcdy pliismoly 7 ,ed and apj)arontl,\ dead. 
The petioles of loaves and stems Avhieh appear to be in a t)erfeetlj lu>allh> 
condition have been found to be invaded throughout by the ('rganism*-. 
An inoculated seedling pear showed only a mirrow streak of blackening 
on the edge of the stem on the upper two-thirds of the shoot and at tin* 
bases of the loaf petioles. The leaves gave no evidence of Avilting. When 
this seedling was sectioned the xylem tubes were found to be full of bac¬ 
teria in the upper part of the plant; the intercellular sinicc's of pith and 
cortex contained many bacteria and in some places the cells wore destroyed, 
leaving relatively large cavities filled with bacteria. A leaf iK'tiole whieli 
showed a few bacteria in the xylem and in -which the pareuehyma <*<*11., 
were badly plasmolyzed, when traced to its origin was fouml to eomc* 
from a region where the xylem tubes were completely plugg<*d Ijy the 
organisms and where many of the cell walls were broken. Tin* colls in 
the apical region of this seedling were found to be entirely nonual while, 
only a few sections from the tip, bacteria were abundant in the int(*re(‘llul*ir 
spaces. Farther away from the tip occasional large areas in the pith ha<l 
been destroyed. It is very evident from this series of boclions that tlie 
primary path of the migration of the organisms has l)ecn (hrougii tlie 
intercellular spaces and that the xylem lubes were invaded later. 

IN-OCtTLATION- OF FEITITS 

For tliis work green hard Bartlett pears and Whitney tVab ap})l<‘s 
were used. The peai-s were from 1.6 to 2.6 inches long and the nj)j)l<*s 
about 1.5 inches in diameter. The calyx end of the fruit was cut thre<*- 
fourths across with a sterile knife in the manner in<licated iu the diagram 
(text fig. 2) so that a pari remmned attached. Then witli ii sterile 
platinum loop bacteria wore transferred from a pxm* jvgar or bouillon 
culture of Bacillus amyloomis and bmeared over the out surface. Th<‘ 
exudate which appears on old infected fruits was also used for inoculation. 
The upper portion of the fruit was then pressed rather firmly down so 
tha.t there would be as little «3q)osuie to drying as possible. The entire 
fruit was then, placed in a (sovered jelly tumbler containing just enough 
water to submerge the ^d of the stem. The inocula-ted fruits wore eitlier 
kept at room temperature or in the refrigerator. The fruits were obsorve<l 
from d^ to day and results noted as to the production of exudate or as 
to rotting. A soft^ung of the -tissues, with accomp 6 ui 3 dng transparency. 



1913] 


Bachmann: BAcirjLUb amylovoros 


9 


is what I have called fairly well rotted. The exudate appeai*ed first on 
the cut surface of the fruit and later was exuded in beads on the entire 
outer surface. The first evidences of rotting showed as quickly in the 
apples as in the pears. 

Small pieces of both inoculated and normal apple and pear were fixed 
in picro-formol, JMerkeFs fluid or Flenuning^s strong solution of chrom- 
osmic-acetic acids. Not all of the material has been sectioned but satis¬ 
factory results were obtained with both the Merkel and Flemming mix¬ 
tures. The cells of these green fruits are quite large so that it was found 
necessary to cut the sections rather thick, preferably about 20/i. B, 
amylovorua stains fairly well with the triple stain but much more readily 
and more sharply with carbol fuchsin. The latter, either alone or com¬ 
bined with gentian violet and orange G, has also given very good results 



Fig 2. Diagram showing how fruits of apple and pear were out for inocula¬ 
tion. 

in staining the structures of the normal cell. For this reason I have 
preferred the use of carbol fuchsin instead of safranin. 

The great bulk of tissue of these fruits consists of large, very irregular 
parenchjTua cells with abundant intercellular spaces. The cell walls are 
quite thin but stain deep pink with carbol fuchsin or blue with gentian 
violet. These parenchyma cells have very large central vacuoles with a 
thin peiipheral, somewhat granular cytoplasmic layer within which is 
the nucleus, usually flattened somewhat against the cell wall. The nuclei 
are easily stained and contain one or more deeply staining nucleoles and 
chromatin distributed throughout in a finely granular condition. This 
description serves for that parenchyma which composes at least the greater 
paili of the calyx cup. The parenchyma cells which are nearer the center 
of the fruit contain a great number of granular microsomes which vary^ 
somewhat in size. Some of the smaller ones might easily be mistaken 
for bacteria, tlxe more so since they stain as deeply, as a rule, as do the 
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vary in size l)ufc tlic;y are u^iialK inauv tunes lai nor than the sniall j*Tanul(‘s 
I have described. The paienclivma colls coutiuiiiiic, those lua^ o^ ol 
granules are nearer the couler oI the (raibainl Jioii('(' near lli(‘ lil)ro-\ascular 
tissues. Bunches of sclerenchyma cells arc loinul scadorod throiinhoul 
the pear tissues. 

In some cases I have fixed thin longitudinal slices through a hall of 
the fruit so that it is entirely possible to trace the liactoria from the point 
of inoculation and also to observe all stages of disintegration of the hssu<‘s. 
In the longitudinal sections of pear the well-rotted tissue' near the' inocni- 
latecl surface is stained a deeper rod than the' n'lnaining lisMio. This 
is due to the fact that the cells have lost all turgklity and are lor the 
most part almost entirely collapsed. The content of the oc'lls ocaniis in 
irregular masses, very dense in some places, and occasionally granular. 
It is not possible to say that in a cell which contains a great dc'al ol finc'ly 
granular material there are absolutely no bacteria at all, but the* more' 
I have studied my preparations the more inclined T am to (loul)t I hat 
the bacteria enter these colls to any great extent, if a I all. 

On the other hand, bacteria may often be found between the ocdls and 
on the outer surfaces of some of the cell walls. It might at first appe^ar 
that the organisms are imbedded in the red-staining material within the 
cell, but this is easily disproved by the many cross sections of (*(‘lls wlTudi 
never show the bacteria inside the cells. Frecpiently, tlu'y lie so close 
to the cell waJl that it appears as if they might be at h'ast partially im¬ 
bedded in it. In oven this well-rotted area the walls me for the most 
part unbroken, although occasionally they are torn. It may h(' [>ossil>l<' 
that this tearing is at least partially due to sc'ctioning, since* in the ])(*ar 
the masses of sclerenchyma tend to tear awa> fnuu tlu' otluM’ tisMu'-, In 
a few cases I have thought it possible that a few organisms may havt' 
entered cells whore the walls are torn, but I am vt'ry (M'rtain ihal (In* 
cells in this much-rotted tissue are at least not j)aek(Hl full ol hnc'h'iia. 
My preparations are from tissue which had hoeu inocuhd(sl Iroin six to 
ten days. It may be that in fruits which have beeji in()(*ulat(sl a much 
longer time bacteria would be found within the c('lls. But, in this con¬ 
nection, I have observed that there are fewer organisms in the w’^(‘li-rott(‘(l 
parts than in those parts which show very little or no rotting. In 11u*s<» 
lesss-rotted regioixs the location of the bacteria is the same. ll(*re lh<' 
cells are less collapsed and the intercellular spaces are largc'i*. Tluvse 
spaces are filled with bacteria (pi. II, fig. 4). fn parts of the s('ction still 
further away from the point of inoculation the cells are more turgi<l an<l 
the bacteria less plentiful and, again, they are only in tlu' in1cr<*(»Ilular 
spaces. Pears 2 inches long kept in the ice clu'si for rix days after 
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inoculation showed at this time bacteiia scattered throughout the fiuit 
ill the intercellular spaces. 

In the inoculated apple fruits which I have sectioned rotting had not 
progressed to any extent beyond the inoculated surface and organisms 
were found only very near this surface. However, here too, the path 
of migration appears to be the same as that in the pear, since I find the 
bacteria only between the cells and not within them. Those cells which 
are exactly on the inoculated surface of the section, and which were doubt¬ 
less torn in cutting the fruit for inoculation, contain bacteria, but besides 
this I find no bacteria within the cells in these early stages of rotting. 

As to the migration of the organisms in green fruits of pear and apple, 
I conclude that the path of migration is through the intercellular spaces 
from the region of inoculation to all parts of the fruit. Theyapparentl}" 
extract the cell sap from the cells thus causing the death of the latter. 
Toxic substances, if produced, probably do not precede the advance of 
the bacteria, since bacteria are found between apparently normal cells. 
I can find no evidence at all in my sections of pear and apple that the 
bacteria progress from cell to cell. 

CONCLUSIONS 

The first evidence of infection in the tissues of fruit or shoot is a trans¬ 
parency around the point of inoculatipn, followed later by a browning in 
the same region. From my studies I conclude that this transparency is 
due to the removal of air from the intercellular spaces, this being replaced 
by the liquid in which the bacteria live. Doubtless this liquid is cell sap 
which has been extracted from the cells, thus causing them to lose their 
turgidity. The colls die, apparently because of a loss of water, although 
chemical changes in the protoplast may accompany this loss. The sub¬ 
stances produced in the metabolism of the organisms arc, judging from 
the microscojnc evidence, not at all strongly or quickly toxic in their 
effect on the cells. This is evident because the organisms are found al)un- 
dantly between cells wliicli to all appearance are entirely normal. The 
film of liquid in which the bacteria move is not extracted in such amount 
that it precedes the bacteria to any extent. My conclusions on the non¬ 
toxicity of the bacterial products on the cells of tlie host are in agreement 
with some experiments of Arthur (1) who found that solutions in which 
the organisms were grown, when filtered and placed in green fruits, resulted 
in no rotting at all. It seems to me that at least all of the first changes 
in the cells which result from infection may be attributed wholly to a 
loss of water. However, it is possible that the disintegration of the tissues 
may result in poisonous products which ^ater hasten the death of other 
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edit'. The relations of ihc baelena lo tlie host is much like that ol (ho 
rust Uromyu'^ pisi to its host Eupho)b>(( cupuri&f'iafi. Tischler (8) louiid 
that the mycelium here never ontcis eell'> whicli are full of ]>rot>oi)iasm 
such as those in the groT\ins regiems Init readily sends haustoria intothoso 
cells tvhich have become vacuolated. The mycelhmi grows between and 
among the cells and in the xylem tu’oes. Here too, as I have found, some 
of the xylem tubes are full of mycelium while others adjoining iU'c entirely 
free from it. Another point of likeness is that the mycelium m the older 
infected parts is dead and that it lives only near the growing regions. 

As to the rate at vchich the bacteria may migrate I liave no data. Water- 
shoots of apple forty-eight hours after inoculation were fixed and when 
sectioned the organisms w'ere found one-half inch from the point of inocu¬ 
lation. At this time there wa.s only a slight transparency around the 
wound. I have repeatedly found that tissues which are to all appearances 
healthy contain many bacteria in the intercellular spaces. 

Burrill (3) concluded that the bacteria feed on the carbonaceous mate¬ 
rial in the cells. In the colls of pear fruits there appears to bo somcwiiat 
less granular material in the tissues which are diseased. In apple I have 
not observed a diminution in the amount of starch in the cells. The 
cellulose walls are not digested early, although it seems that digo.stion 
in some portions of the w'alls may have occurred to cause the broken 
places. If there is a process of cellulose digestion it certainly goes on 
verj’ slowly and not uniformly ovyr all surfaces. However, since Ihc 
bacteria are most abundant in the intercellular spaces it is possible that 
we have here the result of wdiat Smith (7) term.s a ma.ss action of liacferia, 
i.e., a result which can only be brought about by a large number of organ¬ 
isms. It seems possible to explain the l)roken walls on a purely pli.v sical 
basis. There is certainly a very great pressure oxertofl to caiisi' (he 
exudation of so much slime on the surface of the twigs. The eorlieal 
cells of the bark are very close together and some force must bo exerted 
to cause them to tear apart. It may be that the osmotic* prc'ssure of the 
substance in which the bacteria are found is sufficiently great toru])ture 
the cell walls. Evidence of such pressure is found in the large oaviti(*s 
which are formed in the xylem, cortex or pith. Those cavities are fre¬ 
quently rounded or oval and siqigest an equal pressure in all directions. 
The result of a process of enzymic solution should be the gradual dis¬ 
solution of the entire wall and not merely a tear at one place. There 
probably is such digestion of the walls to some extent but osmotic pres¬ 
sure is, in our judgment, a more important factor in their final rupture. 
Downbb College, 

AIilwaukeb, Wisconsin 
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Explanation op Platlb 

(All figures wcie drawn with the aid of a cainera hieida) 

Plxtd II 

Fig. 1. Longitudinal section of pith from inoculalcd shoot of tipi)lo showing 
organisms between the colls. X 750 

Fig. 2. Transverse section of cortex from inoeulated shoot of apple, showing 
cells plasmolyzed and organisms for the most part between the cells. X ir)0. 

Fig. 3. Surface view of cortical coll walls from apple shoot, showing organisms 
on the outer surface of the walls but not in the cells. Romo of the walh luptmcd 
Breaking of walls probably due to great osmotic pressure. X 750. 

Fig. 4. Section through inoculated pear fruit. Cells plasmolyzed and organ¬ 
isms in intercellular spaces. X 450. 


Plate III 

Pig, 1, Cross section of inocuhnted apple shoot, showing organisms in the \>leni 
tubes, largo cavity found in xylem and pith cells ixlnsmolyzed, X 750. 

Fig. 2. Same as figure 1. Part of (he walls of Aylem tubes dcsl royed. X 750 

Fig. 3. Cross section of inoenlaled apple shoo< showing earlier siages of ififi‘e- 
tion than figures 1 and 2. Oiganisin inthe vylein lubes and to all a])pearam*e between 
the thicker parts of the wall. X 750. 













NOTES ON SOME WESTERN TJREDINEAE WHICPI ATTACK 
FORl«ST TREES. II> 

(iDOttC.E CrRANT HlOROOCK 

Tlip followiuft papor is a continuation of notes on observations made 
on field iriph in the west by the writer. 

1. Pmridermiom filamentosxim Peck 

This fungus, in an overmature condition, was found in abundance on 
a uuniljor of tree^ of Pinun ponderosa Laws, near RoUinsville, Colorado, 
August, 1912. Plants of Castilleja in the inomediate vicinity were badly 
ijijurod l)y its alieruaic stage, Cronartium filamentomn (Peck) Hedge.^ 
No other si)eeies of Poridermium was found in the vicinity. 

On Se])tember ,5,1912, a number of trees of the same species were found 
diseased with this Peridermium in the forest on the Fremont Experiment 
Station of the Forest Service on Pikes Peak, Colorado. Most of these 
were badly diseased and decadent, although they were young trees not 
over fifty years of ago. In one instance freshly-fruiting aecia of the fungus 
wore found. This is unusual, for the fungus, as a rule, fruits during the 
latter part of Juno and the first of July. As ai RoUinsville, the Castil¬ 
leja plants in the immediate vicinity were badly diseased with Cronartiwn 
jUamentot^um. No Peridermium harknesm Moore was found in this locality. 

It might be W(‘1I at this point to state that Peridermium fihmentosum 
is the most destructive species of Peridermium tliat has been observed 
in tiu' west. The first time it fruits abundantly it ai)parenHy kills the 
limb afferted, due to the drying out of the tissues ruptured by the large 
aecia. On the one hand, this feature tends to limit the ravage® of the 
fungus, since the fungus itself is thereby killed, but tins is offset, on the 
other hand, by the fact that the fungus is apparently able to grow along 
the cambial layer from one twig or limb around a fork into another, thus 
spreading the disease without reinoculation. 

Where close grazing by cattle or sheep occurs, which is now usual in 
western forests, the Castilleja plants are browsed so closely that little 

* Published by permission of the Seerelaiy of Agriculture. The first paper was 
read at tho 1911 session of tho Phytopathologieal Society in Washington, and pub¬ 
lished in Myeologia 4:111-147. May, 1912. 

»Hee Phytopathology 2: 176-177. 1912. 
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or no Cronarmim filmnehtosnm is found and the «.proad of the fungus is 
held in check. This is fortunate, indeed, and so long as this condition 
exists, little is to be feared from this rust in closely grazed forests. 

2. PEfUDERMIUM IIAUKNEbbll Moore 

This species of Peridermium was not foimd in abundance in any local¬ 
ity visited this year. No good evidence has been found to support the 
assumption made in my previous paper that this fungus may have a telial 
form in a Coleosporium on asters, and it is doubtful if such be the case. 
In California, on the Monterey peninsula, Dr. E. P. Meinecke of this 
office found last spring a species of Cronartium on Quercus agrifoha N4e 
in direct proximity with the galls of Peridermium harhnes6ii occurring on 
the Monterey pines {Pinus radiata Don). No other gall-forming Peri¬ 
dermium was found on the peninsula. This Cronartium is morphologically 
identical with Cronartium quercuum (Brond.) Schr. For three successive 
years attempts have been made in the forest pathological greenhouse at 
Washington to successfully inoculate the leaves of eastern oaks with the 
Eteciospores of Peridermium harknesm, without success. This, however, 
is negative evidence, and it may be that the spores used in the inoculations 
had lost their vitality during the period required for their shipment from 
the far west to Washington. No attempt has been made, to my knowl¬ 
edge, to artificially inoculate Quercus agrifolia with Cronartium quercuum 
in its eastern form. From this it appears that Peridermium harknessii 
Moore and Peridermium cerebrum Peck may be synonymous, since the 
bype material of the former was collected on Pinus radiata in California 
n the Monterey peninsula. If such be the case, the other forms of Peri- 
iermium harknessii occuiiing on other species of pines in the west whore 
10 oaks are found, are either new species, or Cronartium quercuum in its 
j^restem form must occur on some other hosts beside the oaks. 

3. PERIDEKMItJM MONTANXJM Arth. & Kcm 

This j^ear no extensive search was made for this species of Peridermium 
>n the lodgepole pine {Pinus contorta Loud.). In 1911 it was collected 
n abundance in June on the lodgepole pine by Forest Ranger George, 
md later in the season by the writer, in the Gallatin National Forest, 
=iouth of Bozeman, Montana. A search this year by Mr, George was 
nade in the same localities. He was unable to find either the Perider- 
nium on the lodgepole pines or the attendant Coleosporium found by the 
vriter so abundantly on asters in proximity to the diseased trees. In 
>ther portions of thh same forest this year, however, a species of Coleo- 
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bporiwm occurred sparhcly ou the leaves of wild asters and it is possible 
tliat llie heavy infections of pines may occur infrequently. 

4. Perioermium coloradensb (Dietel) Arth. & Kem 

A number of national forests were visited in Colorado this year in which 
both Picea ctigdmaiiid Eng. and Picea panyam (Andr4) Parry occur. 
The latter species grows as a rule at a lower altitude and was found more 
comraonly attacked by Peridemxum colomdam than the former. Many 
tree' diseased by this fungus were noted, especially m the Rouett, Arapa- 
ho(', and San Isabel national forests in Colorado and in the Manti national 
forest, Utah. A large number of these were in a dj’ing condition, which 
was du(', in part at least, to the effects of the fungus. 

5. MeluipisObell.v elatesta (Alb. & Schw.) Arth. 

In the Rouett national forest this species of rust is common in its aecial 
form on Ahies ladocnrpa (Hook.^ Nutt., aud its effect on the trees is de¬ 
cidedly iujuriouh. In the Maitti national forest the effect of the fungus 
is even more marked on this host. 

Oi'TK’E OP InvesthiATIons in Forest Pathologi 
liuREAtT OP Plant Industry 
Washington, D. C. 
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AViiii PliH IV AND 0 1 Irx’ lioiit 

Some ifw months d,oo I ndivfil fiom \ uious lo( iliiios m C niuli 
samples of potitoes nikded with powdeiy” oi ‘ (OiJv\ scab i disc i^c 
Tuell-known m Europe but is in as 1 wis ible to iscoitun liithcdo not 
reported as established” on any p at oi the continent ot Noith Vnitiic i 
The fust samples wtie sent by some Fiench Illinois m the Pioiii <( ol 



Fio 1 Pom f>poip bills of lh< lunnus Spongospoi i Viipii nth hollciv 
pcifoi itod bodies tomposed ot i In^e numbi i of spoios 

Quebecwhohadioceuedacopyinrienihofthe' Potatof inkci Dm^ii’ 
poster issued by this Dnision in Uiaust 1912 The rieiuh teiiii toi 
potato cankei is “gale noire,” which is the htcial tianslitiou ol the It tin 
‘ black scab” unfortunately chosen in England to (IpsciiIk pot do t uikti 
“Gale noire, howeiei, is a term which describes the c\t(inal .ipp< a m<e 
of the “powdery scab” veiy accurately, as may be pdgtd liom in e\um- 
nation of the accompanvii^ plates, so that the action ot the Piench farmcis 
can be easily understood 

The plant pathologist will readily distinguish this form of scab tiom 
the Oospora, or common scab, by the characteristic spoics of the fungus 
causing this tiouble Parmeis, honevei, aie liable to confuse il iMth the 
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tinics inoic thin li ill of the tubii is cksticM I c7 Ihis tubii sIioms acij tli ii 
ictiiistK Spone,os])oi 1 lesions soiui 'nIiH c\ciitlb’s thi )ii«,inil Ihin inembiinc 
wliiih on buisfin,^ i(\( ils fli )Ii\( blown powiliM si ib c Siction thiou^h 

iiibii iffiettil h\ S]) n„o p i i si ib / Siitiin liii u^i tubii ffc(t(ilb\ Oospi i i 
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ordinary s(‘ah, o>])ocially in llio oarlicT stages. This was the oyporionce 
in CaiUKla, the faniKa's (‘hiiming to liavo known Iho '^sc•al)” sinoo child- 
IkxxI a ix'Hod whi(*h in many cases appoan^d to date some forty or fifty 
y(»ars hac'k. Siue(‘ the first account of this disease in Europe by Bi’unch- 
Jion^t appeanal in IHHy iL seems hnrdlj" probable that the disease was 
pii'seni so long ago hi Canada. 

Soiu<‘ of the luoie important literature on tlie suliject is cited at the 
(‘lid of this note. Nothing new is to be added beyond the establishment 
o1 the first recorrl, if I am correct, of its occairrence in North -L\jnerica. 
Th(^ <lisease s(‘eins Avell established in some counties of the Province of 
(iiu'bec, while some quite isolated cases in widely separated regions in 
Caiuula (f ^ape Breton, Nova Scotia, New Brunswick, Ontario, Alberta) 
indicate' the introduction of the disease by the use of affected seed potatoes, 
Recc'nt sjiecimcnvs of potatoes received from Newfoundland also showed 
the presence of this disease in that countiy. These facts suggest that 
po^V(lery scab probalily ocems in the United States, also. It should be 
looked for especially in cases where seed potatoes have been imported 
from Europe. 

The disease should by no moans be regarded lightly. Severe attacks 
occur‘when potatoes are planted year after year on infected land. Where 
this is practiced the result will be potatoes hardly superior in quality to 
those badly affected ))y canker. This fact is worthy of notice, especially 
since, as in the case of canker, no preventive measures have proved of 
much value. It is my intention to Cvstablish a field laboratory in Quebec, 
in order to test probable means for controlling the disease. 

Specimens of potatoes affected with powdery scab arc at the disposal 
of any of my American colleagues, who will kindly intimate to me their 
desire' of receiving the same, 

Depahtment of AomemTURE 
Dominion of C/ANada 
Ottawa 
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A ROT OF GRAPES CAUSED BY CRYPTOSPORELIA VITICOLA 


C T If rjGOR\ 

With Two Figures in tue Tb\t 

Wlule determining the amount of black lot in elush'is of Niagaia grapes 
diujn^ the latter pait of September, 1911, a lar^o numboi ol bcnies ^\ele 
observed which were very recentlj' lotted or only bliKhlly apotted wilh 
the rot. Since this is not the usual action of tlie black rot funj;us on 
ripe grapes, the writer was curious to see in what condition the fungus 
could be to cause such late infections. An examination of numerous 
cross sections of those mummied berries showed that they were not pio- 
duced by the black rot fungus but by one having oblong spores borne in 
flattened pycnidial chambers. 

The lesions on the naturally white beriy aie chu'k bluish-puipio but 
become more brown as they grow larger. They occur at any place on 
the berry, but apparentlj" center about tlie lenticels, spread slowly and 
finally involve the entire berry. ^Yhen the spots cover about onc-lialf 
of the fruit there appeal' within them small black bodies which gradually 
become more prominent, until in the mummy they show as relatively 
large projections thickly scattered over the surface. These are the pyc- 
niclia. Under moist conditions the spores ooze abundantly from them. 

The differences between these mummies and the black rot mummies 
are: (1) they do not become so completely sliriveled and hard as do the 
latter; (2) their color is a very dark blue as compared with the dead or 
brownish-black of the black rot; (3) the pycnidia are much larger and less 
numerous. 

Numerous cultures were made from tlie mummies ami also from lieneath 
lesions of various sizes, thus eliminating the posuibility tlmt any fungus 
obtained could be a saprophyte following the black rot. In thcKse cul¬ 
tures there soon developed an abundant white mycelial growth wliich 
eventually produced globose pycnidia of various sizes. There oozed from 
these pycnidia a yellow wormlike mass of spores. In appearance the 
cultures are exactly like those obtained from necrotic vines affected with 
the dead-arm disease. Examination of the spores show them to bo of 
the same size and shape as those occun-ing in the mummies, i.o., oblong, 
and measuring 7-12 x 2-4m. 

Stained microtome sections of pycnidia from the cultures and from the 
berries were prepared. The pycnidia in the berry are relatively hinall 
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iiud flatlciie<1, aiul lUe oulire ctnhy i*- Vnwd \\itk iKisidml »•< lU im Miiiii, 
tlio •^poro'^. Tiolwooii 11 k so arc odicM storilo lliioads \vhi(‘h ('\t<*nd 1> ‘\ond 
Iho spoivs. Tlio (ally dilfoioiuo l»(‘h\(‘(Mi Il«(‘ p>(aidia linin Ihr <*ullur< 
and from tho Inaiy is dial Iho ioniKM* aio usually (‘(>ii‘-Kk‘ia!>l\ la‘t;oi. 
Tlio cavily mav l)o imiloculai lau h i- ordiiianl\ oomixis^'d ol *-(‘\(a‘ai 
l(H*uli. In Ihc oulturos is oiion a lai*a,(‘ -.(roiiia (*oiiiaiiiiiKJ' mu)K*ious 

pvcmidia. 

When comparod with culluiTs of Cynplospunllu vilicola in il^ conidial 
stage, il is soon lluit Iho spores arc ll‘(‘ -^anu^ and, mou'oxia, llnai^ an^ 
iiuinorous easels whore typical s(‘olec()spoies wore lound in llu' eulluii's 
made from the berries. The fad thal cerlaiu (*ullur('s do not pnxlucx* 
these soolocosporos does not iiuUcatt^ that the fungus is not (hyptosponlla 
oiticola (Rod.) Shear, since numerous eultuivs of th(‘ tvjX' Fusicorcnni 
vtiicolum Red. were examined and in soni(‘ cus(‘s tlu‘s(^ organs w<‘r(' nol 
found. 

The mummies were left on the ground over winter in the ho])(‘ thal a 
perfect stage would develop, but in the spring only [)y(*ii()sp()rt‘s vv(*r(‘ 
found. These readily germinated when placed in wat<a* and thus, in a 
way, obviate the necessity for the perfect fonn. 

Inoculations were made with the spores, from piin^ cultures, ou (‘lust(M’s 
of Niagara and IMalaga gTapea suspended in a moist (‘hamlx'v. In (aght ecni 
days the typical rot appeared and the lierries were finally mummified. 
The same fungus was reisolated from these berries. Sp()ri\s fi*om i>ur(^ 
culture, in sterile water, were sprayed on young grape viiu‘s in tin' gnx^n- 
house and kept moist for a few days. In about a moiitli ty]ncal necrotic 
lesions appeared on the stems of certain of the vines. From tlu^se sl<*nis 
the fungus was again reisolated. When left in the moist chamber for 
some time there oozed from the l<»sions curls of spor(‘s wliich w^(n’(‘ Iho 
same in size and appearance as tliose obtauuxl from tlu^ luTrit^s. 

During the summer of 1012 numerous inoculations \\m^ nuuh‘ on grnp(» 
shoots wliich w'cre enclosed in lamp chinuioys. About Tfi piTcisd of Ihe 
inoculations were successful. No ailempt was made to r<‘isolal<* lh(‘ 
fungus* All attempts to inkx't ripe Dehware grapes wer(‘ unsu(*cessful; 
no mature Niagaras were available at tin' lime. 

The rot was again found in 1912 at Romulus, N. Y,, on the vari(‘ly 
Niagara, and the same fungus was isolated. 

CONCLUSIONS 

The berries are attacked shortly before, and at maturity, by the same 
fungus that causes the dead-arm disease of the grape vine, pro<lu(*iug a 
rot which in all its stages of development is very similar to bla(*k rot. 



SEPTORIA PISI IN RELATION TO PEA BLIGHT 

I. £. Me LETTS 


With Plate VI 

The investigation of Sepioria pisi (West.) in its relation to pea bJigh 
was started in June, 1911. At this time the Wisconsin Experiment Station 
was receiving many inquiries as to the cause of certain damages to the 
pen crop in all sections of the state. Most of the growers sustained a 
loss of 25 per cent and in some cases whole fields were a total failure. 
The damage to the crop manifested itself as follows: (1) in the destruction 
of some or all of the diseased plants early in June, following a spell of wet 
weather; (2) in injury to the stems of plants less severely attacked so 
that the pods did irot fill or so that the plants wilted down and dried up 
during the hot weather in the early part of July, before the pods had 
reached sufficient maturity to be used for canning purposes. 

The plants killed early .in June did not seem seriously infected, judging 
from the appeai‘ance of the leaves, but the lower third of the stems was 
blackened and shrunken. In some cases, however, pycnidia of Septoria 
were present on the lower diseased leaves and petioles, but they were 
not abundant, apparently due to the death of the plants before the fungus 
had time to fruit. In the majority of cases the stems were more severely 
attacked at the nodes. The nature of such an infection is clearly showm 
in plate I, figures 4 and 6. A plant taken from a field so badly blitted 
that it was not harvc.stod is shown in plate VI, figures 1 and 2. The lower 
leaves and the basal portion of the stems were in every case thickly sprinkled 
with mature pycnidia of Septoria. Tlie general effect on the plant is 
evident from the number and size of the pods. 

It is well known from the investigations of Hiltner,^ Kruger,® Jarius* 
and Van Hook‘ that Ascochyta pirn may cau.se severe damage to the 
pea, much resembling that described above. However, in these cases 

‘ Hiltner, L. tibor die (lurch Ascochyta pisi hervorgerufene Wurzelkrankheit der 
Brbsen. Cenibl. liakt., Abt. 2,1: SSI. 1895. 

* Krttgor, F. Ungowohnliches Au ft ret on von .Ascochyta pisi Lib. an Erbsenpflanzon. 
Centbl. Bakt., Abt. 2, 1: 620. m 

• JariuB, Max. TJntersuohu^cn fiber Ascochyta pisi bei parasitischer und sapro- 
phytischer Emahrung. Bibl^thccaABotanica 34:1-21. 1896. 

‘Van Hook, J. M. Blj^ing of\field and garden peas. Ohio Agr. Esp. Sta. 
Bui. 173: 231. 1906. 
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Ascochyta was not present in any quantity, but another imperfect fungus, 
Septoria pitii, which has not, heretofore, been reported as very destructive, 
was associated in great abundance. This led me to take up the study of 
Septoria in order to learn whether it might cause such symptoms as were 
noted in the field, as well as to learn its pathogenicity and distinguishing 
characters, so that it might not be confused Tvith Ascochyta pisi. 

Artificial infection experiments. Pea plants of all ages and of several 
varieties were subjected to infection, at different times, from July, 1911, 
to October, 1912. A large number were infected Tvith uniform results so 
it is not necessary to relate the details of the numerous experiments 
at this time. The plants used were grown in 6-inch pots or in small flats. 
These were infected by spraying with a suspension of spores, after which 
the plants were incubated at 22 to 24®C. in a saturated atmosphere for 
twenty-four hours. Especial effort was made to infect pea seedlings from 
2*to 6 inches high, since it is in this stage that the greatest damage is done 
in the field. Infection developed usually in nine to twelve days, although 
sometimes it required a longer period. The variation in time was doubt¬ 
less due to environmental conditions, such as moisture and temperature. 
The first indication of infection is the development of light-green irregular 
areas, which may occm anywhere on the leaves, but more often at the 
margin of the leaflets, due to the collection of droplets of water at this 
point. Gradually, the color of the infected areas changes from light- to 
yellowish-green, finally becoming light-brown, due to the death of the 
infected tissue (pi. VI, fig. 5). There is no tendency to form the dark 
spots so characteristic of Septoria on various other hosts. Instead of this 
the fungus spreads outward from the initial point of infection until it 
has included the entire leaflet. It fruits very soon after the infection 
is well established in the host tissues, as is evident from the photograph 
reproduced in plate VI, figure 5. The first indication of pycnidia appears 
about four da 3 ^s after the infection is evident, or from nine to twelve daj's 
after the plants are exposed. At this time the surface of the infected 
area is rough and irregular and on the fifth day the pycnidia have come 
through the epidermis and are plainlj^ visil’)le. In this stage of their devel¬ 
opment they are light- 3 "eliow" in color and filled with spores. As they 
become older they gradually change from light-yellowr to browm and finally 
become black. 

The fungus does not stop after destroying the leaflet; it has only begun 
its destructive W’ork. It enters the petiole and travels down into the 
the stem. It is here that Septoria does its damage, especially if the plant 
is young when attacked. The infection kills the stem tissues, thus inter¬ 
fering materially with the normal functioiis of the plant. If the infection 
is sufficient^* vigorous it kills the host in a few days, otherwise the plant 
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may remain alive for some time, dying gradually. A large i^roportion 
of the infected plants go on to maturit}' and materially reduce the yield, 
which depends, of course, upon the extent and age of the plants when 
infected. The pycnidia of Septoria do not appear as quickly on the stems 
as on the loaves and only develop when the host plant begins to mature. 
At this time it is not unusual to find the fungus fruiting on the lower half 
of the stems, as is shown in plate YI, figure 1. Rly infection experiments 
show plainly that Septoria pm attacks and kills both the leaves and stems 
of the pea when artificially infected and that the greatest injury results 
from stem infection. Sjunptoms like those found in the blighted fields 
have been produced, which suggests that the damage done in the open 
may well have been due, in part at least, to the Septoria. 

Outdoor infection experiments. In order to study the effect of Septoria 
under more normal conditions than was possible in the greenhouse, experi¬ 
ments were conducted in the pathological garden. Plants 6 inches tall 
were exposed to infection in the manner already described, but without 
positive results. This was not at all surprising because the weather from 
July 14, 1911, the time the plants were exposed to infection, until Jul}^ 27 
was very dry and hot, a condition rnider which Septoria does not flourish 
in the field. 

It was thought advisable to approximate field conditions more closely 
and allow infection to take place by natural agencies. For this purpose 
three plots, each 6 feet square, were selected and prepared for planting. 
Two of these plots adjoined and the third was about 5 rods distant. In one 
of the two adjoining plots, which I shall call A, pea vines were partially 
buried in a manner comparable to plowing. These pea vines "were taken 
from a market garden in the \icinity of Madison where Septoria was 
very abundant and destructive. Pycnidia were very numerous on these 
vines and examination showed that many were still filled with viable 
spores. Alaska peas were planted in the three plots on August 8. The 
rain of the following night made conditions immediately favorable for 
the peas to germinate, and in six days they w^ere up. On August 21 
infections l)egan to appear on the low'er leaves, which became yellowish- 
green in irregular areas and finally light-brown, due to the death of the 
tissues. This infection was identical with the one resulting from the 
exposure of pea plants to Septoria in the greenhouse. The infection 
spread throughout the leaf tissue in the way already described, and when 
the leaflets had been destroyed the fungus attacked the petioles and 
traveled down into the stem. 

Careful count of the plants in plot A on August 24 showed that 90 per 
cent were infected. Early and abundant infection was undoubtedly favored 
by the damp moist weather that followed several days after the peas 
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came up. It was especially interesting to note that on the first three 
rows of plot B, adjoining plot A, the amount of infection was about the 
same, but in the remaining rows of plot B there was less, possildy only 75 
per cent. This suggested that the source of infection was the dead pea 
vines in plot A. It is also probable that the wind was the chief agency in 
distributing the spores. Careful examination of control plot C, 5 rods to 
the south, beyond several rows of corn and tobacco, showed no evidence 
of Septoria previous to August 24. This fact further shows that the source 
of the spores was the infected pea vines. 

Observations made on August 29 showed little or no leaf infection on 
any of the plots. The infected leaflets had been killed and dried up and 
the only evidence of infection at this time was on the sterns, especially 
near the surface of the soil. These were discolored and shrunken at the 
nodes where the diseased leaves had been attached. Some of the plants 
were already dead, while the rest were less vigorous than the healthy 
ones in the control plot. New infection of the younger leaves had been 
checked by the hot dry weather that intervened between August 18 and 
29. Septoria pycnidia containing mature spores were found September 
5 on infected petioles. This further established the fact that Septoria 
was the fungus causing the damage and that the infection might take 
place through natural agencies. 

No further results worth 3 " of mention developed until September 18, 
when an outbreak of Ascochyta occurred. The vines at this time were 
nearly a foot tall and lay semi-prostrate on the ground. The source of 
this infection was doubtless a small plot of peas less than two rods dis¬ 
tant that were infected with Ascochyta earlier in the season, and which 
had onlj" recently begun to fruit, so that they were well covered with 
mature pycnidia. Ascochyta developed on all three of the plots, although 
not so extensively on the check plot. This was doubtless due to its greater 
distance from the vines producing the Ascochyta spores. As I shall explain 
later, the early symptoms of Ascochyta are distinctly different from those 
of Septoria so this outbreak led to no confusion. It was not until Sep¬ 
tember 23 that I was able to find any new Septoria infections and those 
were not numerous. This decrease in the amount of Septoria I attributed 
to the lack of spores, as the supply contained in the pea straw had func¬ 
tioned earlier and the fungus had not had suflfleient time to fruit exten- 
sivel3\ 

In order to gain additional evidence, the experiment was repeated. 
Septoria-infected pea vines that had been collected on the same date as 
those used earlier and kept in the laboratory were partially buried, as 
in the previous experiment. Peas were planted August 22, two weeks 
later than in the preceding experiment. Septoria came on in much the 
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same wa}^ as already noted, so it is needless to describe the results further. 
It is clearly shown that infection can be obtained on pea plants in the 
o]Den and that symptoms like those found under field conditions develop. 
These facts, coupled with many observations, make it qmte conclusive 
that S('ptoiia was an important factor in the damage done by pea blight 
in Wisconsin duiing the season of 1911. 

of Septorta and Ascochyta, The symptoms of Septoria on the 
pea have never been clearly defined and it is rcpoi1;ed by Halsted,® and 
Stevens and Halh that Septoria and Ascochj'ta can not be distinguished 
from one another on the host without the aid of the microscope. This 
IS very true in certain late stages of the tvo diseases, but the early bymp- 
toms are quite unlike and aie readily distinguishable. For instance, it 
is kiiovm from the results of Kruger,^ Van Hook® and my own studies 
that Asoochyta produces spoto with ashen-white centers suirounded by 
dark borders. Septoria, on the other hand, produces no distinct spot 
and the first indication of infection is the appearance of yellowish-green 
irregular areas, which later become lighi-brown, due to the death of the 
tissues. Primary infection with Septoiia seldom, if ever, occurs directly 
on the stein, while this is a very common occurrence with Ascoch}i;a. 
Septoria roaches the stem at the nodes by attacking the petiole and stipules, 
as is shown in iilale VI, figuies 4 and 6. It the infection occurs early the 
plant may become girdled (pi. VI, fig. 6). Ascoch 3 i:a causes pronounced 
lesions anywhere on the stem, which maj", and usually do, coalesce and 
girdle the plant if the infection is severe. Late stages of stem infection, 
])oth before and after the fungi have fruited, are not readily- distinguishable. 

Mifco^phaereUa pinodes (B. & Blox.) Johans. On October 24 some of 
the d(*ad vines from plot A were brought into the laboratoiy and examined 
lor Soptoiia and Ascoclnda. Both fungi wTre present, as well as a small 
ascomycete. On the same day another collection was made from the 
])lot that was so gcneiallv infected 'with Ascoch^da earlier, and perithecia 
'were found to be very a)>undanl. ]\Iost of them were immature, but a 
few wei(^ loimd that contained mature .spores. The asci were short and 
eight-s])orod. The two-eelled spoies were constricted in the middle and 
somewhat pointed at each end, 'with prominent oil <lroplets in each cell. 
The av(uage of sixteen measurements showed them to be 16 x 6.5 microns. 

This is doubtless the species listed ly Cook'’ as Sjdiacria pinodes (B. 

5 Hahtcd, B. D. Some fungoufe diseases of the pea. New Jersey Agi*. Exp Sta. 
Repl 1893, p. 357. 

Slovens and Hall. Diseases of economic plants, pp 255-259. 1910. 

^ Loc. oil. 

® Loc. cit. 

® Cook, M C. Handbook of Britibh fungi 2 909. 1883. 
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Blox.), although Lhcro !*> a little ditlcieiicc hi the spoio mcasuicmonts. 
Later, the suljgemis Pphaoiella oi Fiie^- wa*- uuso<l to geneiic rank by C'esli 
and deNotaris, and Paecaido^^' subsecinontlv li^ts Uvo speeie^ of Pphaercdla, 
Yiz„ S. viortcii (Cue) Pace., oecuriing on th<‘ dead leaves, an<l S, puiod(s 
(B & Blox.) N 10 S-.I., oceuning on the stems. The descriptions of tlicse 
two siiecies are otherwise quite alike and ifc is not at all iinjirobable that 
they represent the same fungus. Grove^^ has recently shown that Sphao- 
rella was established m 1824 by Sommerfelt for a group of algae and is 
not corrootly used as a fungus genus, and that the name Mycosphaerella, 
which was established by Johamison in 1884, should lie used as tlie name 
of the fungal genus. It is suggested hy Saccardo that Mycosphatrella 
pinadcb may be the perfect stage of Septoria pt.so Pote])ma,^- who has 
collected and studied l^eptorui pm in Russia, is, likc^\ise, of the same 
opinion. However, the tollowdng experiment tends to show that sindi is 
not the case. Single spores of this asoomycete grown in pure culture 
on potato agar produce Ascochyta pyemdia. The spores were isolated 
by the dilution method and individual ones were located and transferred 
to other plates. Six spores were thus obtained, all of which produced 
Ascochyta in pure culture, except in one case where there was bacterial 
contamination. Spores taken from these pure cultures of Ascochjda and 
used to infect young pea plants produced Ascoch^^ta lesions in quantity, 
but no Mycosphaerella developed on the plants, even after they were 
dead. Thus, the evidence was not conclusive that Mycosphaerclla is the 
perfect stage of Ascochyta. It should be noted, however, that the failure 
to obtain Mycosphaerella on Ascochyta-infected plants in the greenhouse 
should not be construed as demonstrating positively that no relation exists 
between the two fungi. The abnormal environmental conditions iif the 
greenhouse may well prevent the formation of the perfect stage. 

It was next thought advisable to isolate immature perithecia and grow 
them in pure culture. This was done, and Ascochj^iia again dcvelopetl. 
This te.^t was also very suggestive as to the relation of th(' two fungi 
concerned. In view of the fact that jMyeosphaerella appears to be related 
to Ascochyta rather than Septoria, further study of it was discontinued 
by the writer and taken up by R, E. Vaughan, who is making an extensive 
study in this laboratory of pea blight caused by Ascoch}i;a. * 

It is not known how Septoria passes the winter, although my results 
and observations tend to show that it must have a perfect stage which 
functions in this capacity. That the pycnospores can not perpetuate the 

8accardo, P. A. Sjdloge Fungorum 13: S77. 

Grove, W. B. Rphaerella v. Mycosphaerella. Joum. Bot, 60- 89-92. 1912. 

Potebnia, A. Beitrage zur Micromyeeten Flora Mittel-Russland. Ann. IMyc. 
3:70. 1910. 
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disease from year to year is quite coaclusive. Infected pea vines, v^hich 
contained laige quantities of viable spores at the time of collection in 
June and July, -were stored in the laboratory and fiom time to tune the 
germinating capacity ol the sporc'^ was tested. Their suability decreased 
until in F(‘l)iuar 3 ^ none germinated. Again, it might be argued that Sep- 
toria infects the seed and perpetuates itself from one year to another in 
much the same way as Ascochji^a is known to do, but this is not in accord¬ 
ance with my observations and experiments. The podb liecome abun¬ 
dantly infected with Septoiia (plate VI, fig. 2), but the mycelium does 
not penetrate through the pod into the seeds. Peas have been soaked 
for t\vent 3 ’'-four hours and then expo'^e(l to Septoiia infection by spra^dng 
with spores and subjecting tliem to favorable conditions for the growth of 
the fungus. In no case has infection of the seed resulted. Pea vines 
known to have been infected in the late summer and fall with Septoria 
have alrtO been examined for Septoria spores in the spring, but in eveiy 
case the pycnidia have been fomid empty. Viable spores have been placed 
in water on slides and subjected to temperatures varying from 0 to —10°C. 
for twenty-four hours and then returned to the laboratorj’' and subjected 
to favorable conditions. In every case the spores failed to germinate. 
Similar spores dried on slides and subjected to low temperatures have 
also refused to germinate when favorable conditions were restored. 

It is not improbable that Heptona pisi has a perfect stage which is 
instrumental in starting infection in the spring. It was observed that 
the fields became very generally attacked early in June when the peas 
were from 2 to 6 inches high, depending upon the time of planting 
and weather conditions. If the fungus jDropagated itself through the seed 
one ought to find certain areas in the field more generally infected than 
others, during the early devidopment of the disease, but such is not the 
case. On the other hand, I have examined whole fields and foxmd the 
infection uniform, suggiMing that spores were either produced locally, or 
at soin(‘ distance and distributed by the ^vind. Several ascomycetes occur 
on the dead straw but their relation to Septoria is not known at the pres¬ 
ent writing. 

Cultural studiea, Septoria has boon grown in pure cultm’e by Potebnia,^® 
who found that it produced conidia and dense balls, but no further details 
regarding its cultural characteristics are given. I have obtained the fungus 
from young infections in the leaver and from single spores isolated by 
the plate dilution method, but have not been successful so far in getting 
it to produce normal pycnidia, although it has been grovm on a wide 
range of media. It grows slowly, and especially so, immediately after it 


“Loo. cit. 
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ha'^ been obtained from tlie host tissues, but after it has been transferred 
a few times it develops more lapidly. In this respect it behaves in the 
same way as Seploria pyricola studied by Duggar. The submerged myce¬ 
lium is dark colored and tends to form a thick crust which is covered by 
a thin white layer of mycelium. In the aerial mycelium are found stro- 
matic masses which also become dark colored and have the general appear¬ 
ance of pycnidia, but so far none of them have been found to contain 
spores. These empty pycnidia tend to form more abundantly when the 
culture begins to dry out. The two-celled conidia arc formed on side 
branches of the hyphae and have the same dimensions as the pycnospores. 
It should be noted, however, that conidia formation has been secured 
only in cultures several months old. Whether there is some correlation 
between moisture content and conidial formation is not known, but my 
results are suggestive. It has already been pointed out by Stevens and 
HaUi^ that colonies of Seploria lycopersid, grown imder crowded condi¬ 
tions, produce naked spores, while, otherwise, pycnidia are formed in 
great abundance. 

Depaetment op Plant Pathology 
Univeesity of Wisconsin 


Explanation op Plate VI 

Figs, 1, 2, 3, 4. Plantb infected with Septoria pisi taken from badly diseased 
fields. 

Figs. 1, 2. A plant killed by Seploria; 1, the fungus fruiting on the lower portion 
of the btem; 2, the upper portion of plant shown in Figure 1—note the absence of 
Septoria and the small pod. 

Fig. 3. Septoria infection and lu cnidia on pod and petiole. 

Fig. i. A stem infected at the node with Seploria; primarily caubed by leaf 
infection. Magnified four diameters. 

Figs. 5, 6. Symptoms of Septoria produced by exposing young pea plants to 
infection in the greenhouse; 6, early stages of leaf infection; 6, late stages of loaf 
and stem infection. 


Stevens. F. L. and Hall, J. G- Variation of fungi due to environment. North 
Carolina Agr. Exp. Sta. Bept. 32 : 47. 1909. 
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ROME RUCCERSFUL INOCULATIONS WITH THE PEACH 
CPOWN CALL ORGANISM AND CERTAIN OBSERVATIONS 
UPON RETARDED GALL FORMATION 

Clatton 0. Smith 

The wide range of hosts susceptible to infection with Bacterivm tuniefa- 
cietift has been well established through the work of Dr. Erwin F. Smith 
and his associates. Certain hosts that have never before been reported 
as susceptible have been successfully infected at our laboratory by artificial 
inoculations. The following is a list of plants upon which galls have 
thus been artificially produced; 

Anacardiaceae: Schinus molle, pepper tree. 

Ebcnaceae: Dio&pyros kaki, Japanese persimmon. 

Juglandaceae; Juglans californica, Southern California black walnut; 
.7. cdifwnica var. hindsii, Northern California black walnut; J. cinerea, 
Butternut; J. nigra, Eastern black walnut; J. regia, English walnut; J. 
mholdiana, Japanese walnut; Hicoria pecan, pecan. 

Myidaceae: Eucalyptus tereticomis. Forest red gum. 

Rosaeeae: Cydonia sp., Anglers quince; Pnmus amygdalus, hard-shell 
and bitter almond; P. armeniaca, apricot; P. avium, mazzard cherry; 
P. allegheniensis, Allegheny plum; P. davidiana, ornamental almond; P. 
domestica, prunes, vars. Clyman, Yellow Egg, Sugar, Tragedy, French, 
Hungaiian; P.cerasifera, vars. MsTobalan, Marianna; P.woAole6,Mahaleb 
cheiTj”; P. orifmepala, Texas plum; P. persica, peach, varieties Lovell, 
Muir, Salway; P. platycnrpa, Peen-to or Saucer peach; P. simonii, Simon 
plum; P. iriflora, plum, vans. Burbank, First, Kelsey, Satsuma, Wickson; 
Pyrus betulifolia, ChincBO poar;Pj/.co«iJw««?s,French pear stock;Py.pasMrt, 
Chinese pear; Laurocerams lyonii {Prunus integrifolia), Catalina cherrj'. 

Rutaceae: Citrus auranlium, Valencia orange; C. vulgaris, sour orange; 
C. limonum. Eureka lemon; C. limetta, sweet lime. 

Sterculiaceae: SterenUa diversifoKa, Victoria bottle tree; St. acerifoha, 
flame tree. 

Urticaoeae; Ficus carica, fig. 

Markedly retarded gall formation has been observed in two instances, 
that of Anglers quince and fig. In both cases the inoculations were made 
after rapid growth had ceased. 

Angiers quince. A vigorously growing sprout of the current year’s 
growth was puncture-inoculated on June 3,1911, Up to January 23,1912, 
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no gills had been fouml and no further observations were recorded until 
July 1(5, 1912, when small knot-like galls from one-sLxteenth to one-eighth 
of an inch in height were found to be forming in the healed-up tissue of 
the old scars. Further inspeetion of these galls on October 15, 1912, 
showed that thev had iiiereased slightly in size and were becoming rougher 
or mote warty. This tree has also what is believed to be the aerial quince 
knot, so common on quince trees in Ciilifornia, but these knots seem to 
differ from the aiiiificial galls, both in manner of growth and shape. No 
natural loiots have been found on the inoculated branch, nor do they 
appear until the wood becomes several years old. 

It is interesting to note that similar retarded gall formations were ob¬ 
served by Dr. Erwin F. Smith and his associates in their inoculation of 
quince seedlings with cultures of the hairy root organism. 

Fig (Ficus carica). A fig tree was inoculated on two branches August 
24, 1910. Observations were taken at various times, as the tree •w'as 
easily accessible, but no galls developed until early'in 1912. At fir,st 
there were only slight prominences that could scarcely be taken for galls. 
The particular branches that were inoculated had not been growing well 
and to stimulate new growth they were cut off just beyond the points of 
inoculation. On February 22, 1912, one branch showed a large gall and 
several smaller ones. The other inoculated branch showed, on June 15, 
1912, one small gall. Growth in the part inoculated seems to be a necessary 
condition for the formation of galls, but the organism is able to live in the 
tissue for a considerable period of time (in this case one and one-half years) 
without apparent gall formation. 

SouTHEBN California Plant Disease Laboratory 
University of California 
Whittier, California 



ENDOTHIA EADICALIS (SCHW.) 

C L. S H E A R 


In a previous note^ we expressed the opinion that Endothia mdicalis 
(Schw.) was based on the long ascospore form illustrated by Ellis and Ever¬ 
hart^ as E. gyi'osa (Schw.). This according to our present information 
appears to be an error, unless Schweiuitz mixed two collections under this 
name. Only one collection, however, is mentioned in his published works. 
The specimen in Schweinitz’s Herbarium at Philadelphia appears to show 
only pycnidia and we judge from Farlow’s published statement that the one 
in his collection is in the same condition. There is in the Kew Herba¬ 
rium an autogi'aph specimen from Schweinitz, appai-ently on oak roots, 
which shows perithecia and ascospores. This is evidently the specimen 
which Schweinitz sent Hooker, and which was described and illustrated 
by Curry.* A slide from this specimen show ascospores 6.3 to 8.6 x 2.8 
to 3.6/t, agreeing very closely in appearance with the two upper spores 
in Curry’s figure. The two lower spores with two to three septa shown 
in his figure are unlike anything wo have found on our slide from this 
specimen and they may belong to something else. The specimen of 
Schweinitz’s species which should be regarded as the true type, however, 
is that sent by Schweinitz with his diagnosis to Pries and used by him in 
his description in Elenchus Fungorum. This specimen is preserved in 
Fries’ Herbarium, is apparently on oak roots, and shows perithecia; but 
no measurements or description of the spores from this specimen have ever 
been published. The Kew specimen appeal’s practically identical with 
E. virginiana And. 

In the article referred to we also said that Diaporthe paradtica was 
probably introduced into this country from Europe. This statement was 
based chiefly upon the results of inoculation experiments made with 
material kindly given us by Dr. Pantanelli, of Rome, as of Italian origin, 
and which produced typical chestnut-blight cankers in the inoculation 
experiments referred to. We have since learned from Dr. Pantanelli that 
the material which he gave us was probably D. parasitica which he had 
in the laboratory at the time and which was given us by mistake for the 
Italian fungus. Other inoculations with the native Italian Endothia have 
not yet produced the disease. 

‘ Phytopathology, 2: 211. Oct. 1912. 

® North American Pyrenomyoetes, pi. 30. Pigs. 6-8. 1892. 

. ’Transactions Linnaean Society, 22 : 272. PI. 47. Fig. 89. 1868. 



PHYTOPATHOLOGICAL NOTES 

Notes on Cronartivtn comptoniae. 'While making observations upon 
Cronartixm comptoniae Arthur within a rather limited area counts were 
made of recently killed trees of Pimis rigida which bore signs of the attackh 
of this fungus. Within this area 147 living trees were found bearing the 
fruiting bodies of Cronartium comptoniae and 8 trees were foimd which 
had evidently died within two or three months and which evidently had 
been attacked by the fungus. That is, there was an evident annual mor¬ 
tality of approximately 5 per cent from the attacks of the fungus. Fires 
have had no effect within this area, as young pines were planted there 
several j'ears ago and fire has been kept out since that time. The obser¬ 
vations were made shortly after the uredo stage began to fruit and thus 
an excellent chance was given to determine the approximate distribution 
of the aecidiospores. It was found that the uredospores were distributed' 
(in this case) in a definite direction from the diseased pines. That is, 
the distributing wind seems to have been fairly constant and the uredo 
stage, in each case, covered a fan-shaped area which had the infecting 
pine at the apex. The uredo stage at that time was practically all within 
ten yards of the point of infection. Undoubtedly, an extra hard wind 
or a small whirlwind might have taken the aecidiospores much further. 
The evidence shows that the great mass of aecidiospores is ordinarily 
blown but a short distance. 

During the summer of 1912 the writer received young trees of Finns 
sylvestris and P. poiukrosa diseased with a Peridermium on the stems. 
Inoculations were made in the open upon Comptonia asplenifolia where 
Cronartium comptoniae has never been seen for over ten years. Those 
inoculations W'ere successful upon the inoculated leaves, w'hich were en¬ 
closed in waxed paper bags, and in no case was the fungus found except 
on the inoculated plants. The uredo stage developed about two weeks 
after inoculation and several w'eeks later the teleuto stage also developed. 
So far as the writer knows this is the first time the transfer has been made 
from Finns ponderosa to Comptonia. 

Perlet Spaxjlding. 

Wint^ injury to the white elm. During August, 1912, the attention of 
the writer was called to a general diseased condition of trees of Ulmus 
americana in Rockford, Illinois. An inspection of certain areas of the 
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city showed a very unthrifty condition of many of the trees, associated 
with a killing back of the top and, in many cases, a sloughing off of the 
outer bark nearly to the cambium. Limbs were frequently killed back 
for a distance of 10 to 15 feet, but bore no signs of parasitic fungi, although 
an occasional saprophjiie was found. 

The sloughing of the bark was the most interesting feature. This was 
limited, in some cases, to small areas at the base of the trunk, but in many 
other instances, the loosened la 3 "ers, w’-hich could only be located by tap¬ 
ping the bole, could be stripped off the trunk, either partlj’' or completely, 
to a height of 10 to 15 feet, or more. The cambium, except in an 
occasional very limited area, was living. The cleavage plane just outside 
the cambium usually appeared peculiarly sculptured, apparently due to 
growth phenomena after the injury had occurred. Since the loosened 
bark has persisted on the trunk for a season or more it bore considerable 
evidence of the activity of small bark borers. Larvae of the elm borer 
however, were scarce, and little indication of their presence was met vriih. 
Although a member of the Agaricaceae (Marasmius sp.) was found abun¬ 
dantly fruiting on the outer bark, at or near the base of many trees, an 
investigation did not reveal a causal relation of this organism to the trouble. 

In addition to these distinct phenomena of limb and bark injury, other 
elm trees only showed decreased vigor, coupled with a yellowing of the 
foliage and early leaf fall. 

With proper attention to culture methods, and a pruning out of dead 
limbs, the trees will probabl}’' gradualh*' recover, in most instances, unless 
nature interferes again too unfavorably. 

During pruning operations it is very essential that all freshlj^-cut sur¬ 
faces be treated with an antiseptic coating in order to prevent the entrance 
of saprophytic decay organisms. Avsphaltum has been highly recom¬ 
mended as a wound dressing for trees, but in lieu of this a thick lead 
paint will serve the purpose well. 

C. J. Hxjmpheet. 

Personals. Mr, C. R. Orton, lately assistant botanist in the Indiana 
Experiment Station, has been appointed botanist of the Pennsylvania 
Experiment Station. Miss Adeline Ames has accepted a position as 
assistant forest pathologist in the Bureau of Plant Industr 3 ^ The address 
of Dr. Ernest Shaw Rejmolds, stated erroneously in the last number of 
Phytopathology, is the North Dakota Agricultural College, Agricultural 
College, N. D. Dr. Ormond R. Butler, formerly instructor in horticulture 
in the University of Wisconsin has been appointed botanist in the New 
Hampshire Agricultural College and Experiment Station. H. E. Truax 
has been appointed assistant plant pathologist in the Arkansas University 



(34 


Phytopathology 


[VoL. 3 


and Expeiimeut Station. R. A. Studhaltcr, recently asbibtant in botany 
in the Kansas Agricultural College, has been appointed agent in forest 
pathology in the Bureau of Plant Indmtry. His address is Zoological 
Buikling, University of Pemisylvania, Philadelphia, Pa. Orlo A. Pratt 
has been appointed assistant in plant pathology in the Idaho University 
and Experiment Station. 



CLEVELAND MEETING OF THE AMERICAN 
PHYTOPATHOLOGICAL SOCIETY 


The fourth annual meeting of tlie Societj was held in Cleveland, Ohio, December 
31, 1912, to January 3, 1913 lu conjunction with the American Association for the 
Advancement of Science. 

Over fifty memherb were in attendance and a program of fifty papers was pre¬ 
sented. The total membership at present is 240 Seven new membeis were elected 
at this mooting. Joint sessions were held with Section G of the American Association 
for the Advancement of Science and also with the Botanical Society of America. 

The following officers were elected foi 1913. 

P/’eside/d—F. C. Stewart, New Yoik Agiicultural ICxperinient Station, Geneva, 

N. Y. 

Vic(-President—Esiven Metcalf, U. S Department of Agriculture, Washington, 

D. C. 

Secretciry-Tieasu)() —C. L. Shear, U. S. Department of Agriculiure, Washington, 
D. C. 

Councillor—W, J. Morse, Maine Agricultural Experiment Station, Orono, Maine. 
The Society decided to hold its next annual meeting at Atlanta, Georgia, in con¬ 
junction with the American Association for the Advancement of Science. 

The present mode of nomination of officers was adopted for the coming year. 

It was also decided that subscripttons from institutions or libraries cannot be sub¬ 
stituted for membership foes of individuals. The Secretary was instructed to drop 
from the list of members those more than one year in arrears. 

At the request of the Botanical Society of America a committee consisting of 
the newly elected President and Secretary was appointed to consider questions of 
closer affiliation with the two Societio&. Upon motion the President designated the 
Secretary of the Society to act as its representative to meet with the Secretary of 
the American Society of Naturalists and other related Societies to consider closer 
affiliations, especially as to placcjs of meeting and arrangement of programs. 

F. C. Stewart was added to the (^mmittee on Common Names of Plant 
Diseases and made Chaiiman of the same, the other memberb being F. L. Stovers, 
H. von Schrenk, E. M. Freeman, and G. P. Clinton. 

The SecTctarv was instructed to publish the constitution of the Society and a 
list of the prebcnt members and also present and past officers of the Society. 

The following resolutions were adopted by the Society: 

Resolved, That the American Phytopathological Society, recognizing the fact that 
plant diseases do not recognize national limits or geographical boundaries and the 
evident limitations imposed upon investigations wfficn restricted by national bound¬ 
aries, respectfully recommend that administrators of research institutions, whether 
state or national, as well as individual investigators, recognize the importance of 
establishing closer international relations and take such steps as may be practicable 
from time to time to secure this end, including not only more frequent visits of 
American investigators to foreign countries for field observations as well as research, 
but also the securing, either by permanent or temporary engagement of the best 
of foreign experts in plant pathology. 
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Ref^^>h^(], tluti tlK‘ Society i{>n Mnceie tliaiil'S tind a[)piecititiim to .ill con¬ 

cerned for the court e^ic" and til cOinii»(.KLilioii^e\ten(h*<l toil id the C'levciiiiul meet inp;. 

A t^'orniautee on Rosolulion^ K‘i>aHUiifi. the death of Piof. M. Thomas, (onsmt- 
ine; <>t Doindd JieihUek, Jj. li ,^olu•'^ tiiul \\. V Orion, was appointed. The follow- 
ins, 11‘SolulLon w.is pri'pjnd by the commillee; 

MnMORl VL nnsOtiliT^TON of J VNU V.RY 3, 1013 

Professoi IMason Blaiichiird Thomas, Hose Profo-»sor of Biology in Wabash College, 
died IMardi h, 1912, in the forty-sixth ;vcar of his ago. 

At it'' iirsi meeting after his <leath, this Society de''«u-e> to inscribe upon its lecoids 
an ackiK/wlcdgmcnt of the great loss this Society luis sustained by the death of 
Profos&or Thomas, ii scholai, a man of inspiring personality, an enthusiastic teacher 
of botanj’ and an energetic supporter of our Society. 

Profet'bor Thomas was graduated from Cornell X'‘ruvcr'>ity in 1S90 with the degree 
of Bachelor of Science and wuis the same >ear appointed Fellow in Botany in that 
institution. The followring year he was appointed Professor of Biology at Wabash 
College, a position which he held until hie death. Professor Thomas w'as deeply 
interested in his profession and look an active interest in the scientific meetings. 
He was a follow of the American Association for the Advancement of Science, at one 
time a member of the council, a member of this Society, an active member and one 
time president of the Indiana Academy of Science, Vice-Prcaidcnl of the Indiana 
vState Forestry Association and a member of the honorary Societies of Sigma Xi 
and Phi Beta Kappa. He was honored by Wabash College June, 1907, with the 
d'^gree of Doctor of Philosophy. 

The published works of Profes<?or Thomas arc not numerous but his keenness 
for investigation is well known to more than two score young men icho have entered 
the profession under his guidance and tutelage, while his optimism and enthusiasm 
for things worth while are knowm to many scores of students. 

This ox] 3 re^sion of chteem for a colleague cut off in the midst of his achievements 
and his plans is inscribed with sorrow upon the minutes of this Society. 

Donald Reddick, 

L. H. Jones, 

W. A. Orton, 

CnmmilUv. 

Rt i^olvcd, That the matter of the foi-m of xiapers to be presented at the next meet¬ 
ing, wiietlier in full or by abstract and discussion, be referred to the Council with 
power to act and the privilege of taking a referendum }>y mail, if deemed ailvisablc 

In accordance with this resolution, the Council decided that all members olTering 
papers for the program should present carefully prepared abstracts of about 200 
words which should be submitted in sufficient time to permit of their publication 
before the meeting so that they may be distributed at the opening session. No 
descriptions or mention by name of new species should be included in these abstracts. 

The Business IManager of Phytopathology presented his report and accounts. 
The accounts were audited by a committee consisting of W. A. Orton and F. C. 
Stewart, and approved. The account showed a small balance on hand after all 
debts connected with the publication of the Journal were paid. 

The following editors were elected: L. R. Jones, C. L. Shear, and R. A. Harper, in 
place of H. H. Whetzcl, resigned. The associate editors were all reelected, with the 
exception of R. E. Smith, who resigned. C. J. Humphrey was elected to fill the 
vacancy. The Secretary was instructed to divide the associate editors into four 



1913] 


Cleveland Meeting 


G7 


groups of throe each: the lirst groux) hold office four years the sorond group tliroe 
years, the tbiid groui") two jcal's, and. the fourth groiix) one. This ariangcment to 
be dot eimined by lot. 

A motion was a<lopled making available for the use of the Business Manager in 
conneelion witli PutTOPATiioLOOY during the coming year $200, or stich portion 
thereof as may be necessaiy, from the funds of the Society. 

Thc‘ Treasurer iircsented the following rex^ort, which was examined and apiiroved 
by the Auditing Committee: 


RECEIPTS 

Jan. 1 Cash balance from 1911 $218 44 

Dec. 30 232 membership dues . . . . 600 00 

Nov. 1 Interest on bank dei^osit, 1912 . . . 8 33 

Total . . .$922.77 

BlfaBCRSEMENTS 

Dec. 30 232 membership subscription at $2 . ... .$404.00 

Stamps, stationery, typewriting, and stenographic work . 17 23 

Printing circulars, etc ... . . . . 6 25 

Traveling expenses, Secretary, Cleveland. . * 27 00 


Total.... . . $514 00 

Balance on hand in bank. 408 29 


The phytopathological exhibit was a very interesting and attractive feature of 
the meeting. 

A symposium on International Phytopathological Problems was held on Thursday 
and attended by members of Section G of the A. A. A. S., and also the Botanical 
Society of America. 

The following papers were presented at this sjnnposium. Most of these papers will 
be published in Phytopathology this year. 

7^he importance of closer international relations in phytopathology. L. R. Jones 
Some personal observations on phytopathological problems in Europe and America. 
C. L. Shear 

Theory and practice of legislation against plant diseases. H. T. Gussow 
International phytopathological problems connected with quarantine legislation. W. 
A. Orton 

Abstracts of the other papers presented, so far as they have been received, follow. 

Effect of the steam-formalin treatment on certain soil organisms. J. R. Winston 
No abstract. 

A rot of grapes caused by Cryptosporella viticola. C. F. Gregory 
Published in full in this issue. 

Notes on the genus Endothia. H. W. Anderson 

A brief summary of the literature dealing with this genus is given, together with 
a discussion of the species definitely established and the forms recently investigated. 
The reasons for including the chestnut blight fungus in this genus, and a discussion 
of Endothia parryi (Farl.) follow. The production of pigment by the various spe¬ 
cies in culture, and its significance, are considered and the formation of the pycnidia 
and conidia in E. paralitica and E. virginiana is outlined. 
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oj the chesiimt bhghf otqutiisui, Pavl J. Anderkox 
The t.?co«<poie stap,e of this fungus ^a,s found mntuiing m ahimdanoe during 
every month of Ih^ summer. Tlie asfosporcs arc ejeelod into the air fiom the o&ti- 
olcs during lain and long afterwaid as the baik remains wet. A pustule may 
eject sjioros conlinuouslj foi thiee weeks it ke]it wet The distance to which the 
spores aie shot and the Kite of ejection weie stiuliecl. Tests were made of the spore 
coment of the aii b;\ the use of an asjni it or «iml by exposure of sterile plates. By 
the latter method spoies weie caught at a distance of 51 feet. The average 
of a number of aspirator tests gave 4 3 spores per liter of air. Successful inocula¬ 
tions were made by cutting wounds and permitting spores to shoot into them from 
bark held at vaiious distances. The writer believcb that the wind is the most impor¬ 
tant agent in the spread of the disease. 

notes on the dissemination of Diaporllu F. D. He^ld 

No abstract. 

Fusanum batotaiis Woll. MS,^ not Nectria ipomaeae Ilah.j the cause of the sivcel 
potato stem rot. L. L. Harter and Ethel C. Field 

For many years Neciria ipomaeae Hals, has been regarded as the cause of the 
sweet potato stem rot. Numerous inoculations, both in the greenhouse and in the 
field, with conidia and ascospores of Nectria ipomaeae^ how^ever, have failed to pro- 
. duce the disease. In the greenhoubo, where temperatures and relative humidity 
were high, some of the plants would show considerable injury and enlargement of 
the wound about the point of inoculation, and perithecia were sometimes forme^d in 
the injured areas. The organism, however, never entered the bundles of the stem, 
and several attempts to isolate it from the living tissue of the plant have always 
been unsuccessful. When field inoculations were made, the wounds w^here the spores 
were inserted healed normally and no injury to the plant resulted. 

Another organism, soon to bo described by Dr. H. \V. Wollcnweber as Fusarium 
batatatis has frequently been isolated from the fibro-vascular bundles of the roots, 
pcitioles and stem. This has boon found to be the real cause of stem rot. A largo 
number of inoculations have been made in the greenhouse and in the field and a large 
percentage of the plants showed the characteristic s^miptoms of the disease. The 
organism has been recovered from the fibro-vascular bundles of the roots, stems and 
leaves of many inoculated plants, in many eases from the stem 2 to 3 feet from 
the point of inoculation. A detailed study of the disease is soon to bo published. 

Studies on the water core of apple. P. J. 0’G4R1 

Water core is a trouble which is found wherever apples are growm. It has been 
reported from all parts of the United States, as well as from Europe, Asia and Africa. 
It is found more particularly in districts where very great ranges of temperature 
and relative humidity are experienced. It has been found that the addition of 
water to orchards, either naturally or artificially, when followed by extremely high 
maximum temperatures with low humidity during hours of sunshine, and low' tem¬ 
peratures with high humidity during the night, will induce water core. Young 
trees bearing their first crops are more susceptible than older, less vigorous apple 
trees. Water-cored fruits are found mostly on the terminals and on the south and 
southwest sides of trees, because such fruits are subject to greater extremes of tem¬ 
perature. The side of a fruit presented to the direct rays of the sun will show more 
water core than the opposite aide. Heavily pruned trees, or trees defoliated shortly 
before the ripening period begins arc very liable to water core if climatic conditions 
are favorable to the disease. 
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Moderately water-cored fruits if placed in storage at an even tenaperature wdll 
recover, the water-soaked spots entirely disappearing. Fruits in which the seed 
cavities have become filled with liquid will not recover. It has been demonstrated 
beyond doubt by inoculation experiments that water core is not due to the attack 
of any parasite. 

The apotkccial stage of Scleroiinia fructigena (Pers,) SchroeL in Ontario in 1912. 

J. E. Hovmtt 
No abstract. 

Leaf toll, curly leaf and other new potato disia'^cs. W. A. Orton 

In treating of the diagnosis of diseases hitherto confused, differentiating char¬ 
acters were pointed out for the following troubles: 

1. Fusarium wilt, an American disease not yet proved to occur in Europe. Char¬ 
acterized by wilting and early death of the plant, and browning of the vascular tis¬ 
sues of stem, stolon and tuber, which are infected by Fusarium oxysporum (Schlecht.) 
Sm. and Sw. 

2. Vcrticillium wilt, a disease found in America and Europe. Resembles the fore¬ 
going, but is associated with the fungus Verticilliiim albo-atrum. Wilting is usually 
more rapid, vascular browning darker, and dead stalks quickly covered with grey 
layer of spores. 

3. Leaf roll (Blattrollkrankhoit), a trouble of unknown nature, probably non- 
parasitic, characterized by upward rolling of the leaves, a decreased yield of tubers 
and by hereditary transmission of the diseased conditions. The extensive occurrence 
of‘this disease in Colorado and w^estern Nebraska was reported, and it was held 
responsible for the greater part of the heavj’’ crop losses there in 1911 and 1912. 

4. Curly leaf (Kriiuselkrankhcit), an inheritable, physiological derangement of 
the potato plant, resulting in dwarfed growth, decreased yield and, particularly, 
in a shortening of all vascular parts, the stem, branches, petioles and midribs. The 
leaves are crinkled and curled. Common in Europe and the eastern United States. 

5. Rosette, aerial tubers and other troubles distinct from the foregoing and 

associated with Rhizoctonia lesions on stem, roots and stolons. » 

The following new potato diseases were described for the first time: 

6. IMosaic, apparently similar in nature to the mosaic of tobacco, tomato, etc. 

7. Streak. Elongated or angular spots appear on leaves, following the veins. 
The leaves wither and hang dry on the plant, which soon dies. Cause unknown. 

Potato tuber rots associated wuth Fusarium were also differentiated. The full 
text will shortly appear as a bulletin of the Bureau of Plant Industry. 

Notes on some viestern Uredineae v'hich attack forest trees. II. G. G. Hbdqcock 
Read by title. Published in full m this issue. 

Notes on winter-killing and smelter injury in the forests of Montana. II, G. G. 
H^dgcock 
Read by title. 

Black pit of lemon. Clayton 0. Smith 

A bacterial disease of lemons, causing a brownish colored depressed pit on tree- 
ripe ftuit in the orchard, is described. A pathogenic organism. Bacterium dtri- 
puteale. nov. sp., has been iso'lated and its cultural characteristic studied. Success¬ 
ful artificial pimcture inoculations have been made on lemons, limes, oranges and 
grape fruit. 
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The America'n bolrylis blight nf pfoniis, H. II. Wiietzel and J. "Rosenbaum 

Tho peony is generally held to bo a perennial ebpecially free from diseases. Il 
is, however, hul>je(*t to several, the most destructive of which appears to be the one 
here under consi<lerati()ii. 

Halsted first applied the name “mould of peonies” to this disease, but in order 
to specify its causal character and at the same time distinguish it from a similar 
disease in Europe the name “American Botrytis blight” is proposed. 

Halsted who was the first to record the disease, regards it as epidemic in eastern 
United States in 1897. It is now more or less destructive throughout this section 
every rainy spring. 

The most striking symptoms are the rotting of the stems at the base soon after 
they are up in the spring, followed later by the blasting and rotting of the unopened 
buds and the blighting of the leaves. 

The disease is caused by a Botrytis. The pathogenicity of the fungus has been 
fully established by two scries of successful inoculation experiments and subsequent 
roisolations. The identity of the pathogen has not yet boon satisfactorily deter¬ 
mined but the evidence indicates that it is not identical with Botrytis paamiae Oud., 
reported by J, RiLzema Bos as a destructive disease of peonies in Holland and Ger¬ 
many, and noted by IMassce as destructive to the same host in England and Ireland. 
Halsted held it to be but a virulent form of Botrytis vulgaris. 

The parasite passes the winter in sclerotial form in the old stems or stubble. 
From these conidiophores bearing conidia for primary infections arise in the spring. 
Ants appear to be important agents in carrying the conidia to the buds. No method 
of control has as yet been demonstrated. 

Resting mycelia of Phyiophihora and other related species. I. E. Melhus 

It has been shown by careful experiments that the mycelium in Pliytophlhora 
infected tubers can spread from the tuber into the sprouts when placed in a warm, 
saturated atmosphere, and that the stems of plants growing from such tubers may 
become infected from below upw'ard. Such diseased plants are produced more 
readily in a saturated a1 mosphere at a comparatively high temperature. 

*It has also been demonstrated that the myfeelium can function in a similar capac¬ 
ity in other species closely related to Phytophthora, namely, Peronospora parasitica 
on Lepidium oiriginicam, Peronospora firariae on Ranunculus fascicularis, Plasma- 
para hnlstvdii on Ilelianthus divaricatus, Cystopus Candidas on Capsclla bursa-pas- 
toris and Lepidium viriginicum. 

Some rose anthracnoses. John L. Sheldon 

A report is given of some anthra<'nosos of wild and cultivated roses, one of which 
was rather serious in certain localities. It was found that this, one could bo con¬ 
trolled by removing the infected canes early in the spring. Asco-stages of each of 
the fungi w^ere obtained; one of them resembled species of Gnomoniella while the 
others were more like what is commonly known as Glomerella. 

The diseases of the sweet pea. J. J. Taubbnhaus 

This paper presents the results of further observations on the sweet pea anthrac- 
noso (Olomerella rnfoniaculaihs (.B) Sp. & V. Sch.). The mosaic disease, and damp¬ 
ing-off diseases due to Rhizoctonia and Sclcrotinia libertiana are recorded for the 
first time as attacking sweet peas under glass, as well as out of doors. fhieJavia 
basicola is recorded for the first time in this country as causing a root rot of sweet 
peas. A mildew disease of the sweet pea {Erysiphe polygoni?) is also recorded as 
troublesome to sweet peas under glass. 

The black rots of the sweet potato. J. J. Taubenhaus 

In describing the black rot (Sphaeronema fimbriatum (E. & H.) Sacc.) of the 
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sweet potato B. D. Ilalstod also recorded a Selorotium stage of that fungus which 
invades the entire roots and reduces it to a charcoal. Careful observations and 
studies by the writer have definitely demonstrate«l that the Selorotium fungus is 
not a stage of Spltneronema fimh) latum but that it is distinct from the latter, and the 
name Sclcroiinm hataticoln n, sp. ib proposed, together wuth the name charcoal 
disease.” This rot may often attack a root which was previously infected by Sphae^ 
roncnui fimbrininm or it may attack heal 1 h 3 '’ roots independent of the latter fungus. 
A third rot due to Lasiodiplodia is also recorded and La^iodiplodia tuhericoln was 
found to be an active parasite on sweet potatoes. 

The possibilities of disease resistance in cabbage. L. R. Jones 

The cabbage, under intensive and continual culture, suffers peculiarly from plant 
parasites which persist in the soil. Club root (Plasmodiophora), black rot (Pseudo¬ 
monas), black leg (Phoma), and ^’•ellows (Fusarium) .arc examples of such which 
are combining to make cabbage culture unprofitable over large areas of high-priced 
land in southern Wisconsin. Of these diseases j'cllows is the worst. Experiments 
during the last three years have failed to discover any specific remedy". On the 
other hand, the possibilities of developing disease reshstant strains are encouraging. 
Trials of the last two seasons show certain standard varieties to have some resist¬ 
ance, especially the Houser, but Wisconsin growTrs do not like this as a commercial 
type. In oven the worst-diseased fields occasional plants escape and mature appar¬ 
ently health}' heads. 

About 100 such plants were selected in 1910 from 3 different fields, representing 
different strains of Danish ball-head varieties of winter cabbage, using care to select 
the best commercial types. Seed was grown from these in 1911 and tested in 1912 
on soil badly infected with the yellows disease. The progeny of every one of these 
selected heads showed a high degree of disease resistance. The average of all of 
the heads for each of the throe strains was as follows: Strain W, 70 per cent lived, 
44 per cent headed; Strain H, SO per cent lived, 53 per cent headed; Strain B, 93 
per cent lived, 08 per cent headed. In contrast with these, the best of the com¬ 
mercial strains of the various varieties tested, including the Houser, gave only 27 
per cent heads. The above figures are averages of all resistant strains; the best 
of these made an even better showing, viz., 98 per cent lived and 93 per cent 
headed. These had all been selected as showing desirable commercial characters 
and the}' reproduced these true to type. Heads of the best of these strains have 
been saved and from them an abundance of seed should be secured next year for 
further trial and possible selection, 

Mycosphaerclla pinodes the ascigerous stage of Ascochyta pisi, R, E. Vaughan 

Ascochyta pisi Lib. is associated with Septoria pisi West, and other fungi in caus¬ 
ing .serious damage to the pea crop of Wisconsin. Mycosphaerella pinodes (B. & Bl.) 
Johanns, was observed in the autumn of 1911 and 1912 on dead vines previously 
attacked by Ascochyta. In one case Mycosphaerclla developed in the greenhouse 
on plants inoculated with Ascochyta. 

On October 4, 1912, mature ascospores were obtained from Alycosphaerella peri- 
thecia on dead pea stems. Several of these were crushed in water and the spores 
stippled on leaves of a healthy pea plant which was then kept in moist atmosphere 
in the greenhouse. After five days characteristic brown lesions appeared, resem¬ 
bling in every way those caused by Ascochyta pisi. In ten days pyenidia with mature 
Ascochyta spores were obtained. This experiment has been repeated several times 
with Mycosphaerella spores from different parts of Wisconsin, with the same result 
in each case. 

A single Mycosphaerclla spore was removed from a drop 6f 5 per cent gelatin solu¬ 
tion, by means of the Barber spore-picking apparatus, and transferred to synthetic 
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agar. The (ievt*lopmenl from this spore \\ab obsorveai from day lo day, and on the 
■?eveiith day from inocidal ion tlie culture wab found to have spores of A,scochyta 
pi^t. Til ordei to prove that these spores were eai)al)lc of producing lesions on the 
pea plant, a suspension was sprayed over healthj plants, which were then plaecd 
in irioist atmosphere. In this case, also lesions and ])yenidia of Ascoehyla were 
produced, w'hile control planU remained nonnal. 

These observations and cxperinienlh show that M ipohpfiaaella pinodc^ is the 
ascigerous stage of Ascochyta 

Observations on the migration of Bacillus omylovoni^ in the host tissues. Freda AT. 
Bachmann 

Published in full in this number. 

Some successful inoculations with the peach crown gall organism, and certain ohserva- 
tions of retarded gall formation. Clayton O. Smith 

Reference is made to the w’-ork of Dr. Erwin F. Smith and his associates in estab¬ 
lishing a wide range of hosts for Bacterium tumefaciens. Certain hosts not pre¬ 
viously' reported as susceptible have been successfully inoculated at the Whittier 
(California) laboratory. A list of plants successfully inoculated is given. Thirty- 
five species and a niunber of varieties, representing eight families, are listed. Re¬ 
tarded gall formation is described on Angiers quince and on fig. The organism may 
live for as much as a year and a half within the tissues of the host without causing 
evident gall formation. 

A hotrytis disease of dahlias. AIbl. T. Cook 

The fungus attacks the roots in storage, causing a rot, and is especially severe 
in moist places, but is of no importance if the storage houses are reasonably dry and 
well-ventilated. When the rotting roots or cultures are allowed to dry gradually, 
the fungus produces sclerotia of various sizes. No ascospore stage has been found. 

Conditions influencing infection of apple leaves by Gynmospurangium macropus. 
H. B. Fulton 

Inoculation tests and observation on natural infection indicate that the indi¬ 
vidual leaf in its growth passes from a condition of immunity, due to its very young 
condition, to one of maximum susceptibility us it reaches something more than half 
its full size; with increasing age it becomes less susceptible, and finally immime. 
On twngs the infection occurs in zones of usually three to five infected leaves, in 
which there is a decrease in the amount of infection from the intermcdiat(‘ leaves 
upward and downward to those re.spectively younger and older at the time of infec¬ 
tion. 

Alternaria rot of apples. AIel. T. Cook and G, W. AIartin 

This fungus attacks several varieties of apples, but is most severe on the Jonathan. 
It gains admission to the fruit through the lonticcls and causes .small, shallow, dry 
rot spots. It fruits abundantly in culture, producing vety characteristic spores. 
It is different from the blossom-end and core rot reported by Longyear from Colorado 
in 1906, and from the blossom-end and core rots foimd in New Jersey. The spores 
of the organism show numerous papilla-like markings. 

The use of the green muscardine in the control of some pests of sugar cane. Jambs 
Birch Rorbe 

To be published in Phytopathology soon. 

A disease of peanut plants caused by Bacterium solanacearum. H. R. Fulton and 
J, R. Winston 

The identity of th^ causal organism with the one producing bacterial wilt of 
tobacco was established by cross inoculations with strains of the Bacterium from 
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the two hobts, by reisolation and later roinfeelion of each host, and by conipaiison 
of cultural and morpholof>ical featuies and staining reactions. 

Coutrol of apple ruf>t by 6praying. N. J. Giddings and D. C. Neal 

Published in last number of Phytopathology. 

Further cuUureb of heteiocciouis ru^ifi. W. P. Fraser 

This paiier describes field observations and artificial infection experiments which 
.show that five of the fern rusts belonging to the genus Uredinopsis are hetcroecious, 
having their aecial stage on Abies halmmea (L.) Mill., the aecia being the white 
spored forms that have passed as Peridermium hahameutn Peck. The species thus 
connected were :—Uredinopsis struthiopleridis Stormer, U. o^mundae Magn., U. 
phegopteridU Arthur, U. atkinsonii Magn. and U. mirnhilis (Peck) Arthur. The 
paper also describes infection experiments with Piicciniastrum myriilU (Schum.) 
Arthur, which infected Tsuga canadensis (L.) Carr., thus confirming the life history 
as previously established by Dr. Clinton. Melampsora arctica Kostr. w’as also suc¬ 
cessfully sown on Abies balsameUf and Melampsora medusae Thum. was likewise 
successful on Tsuga canadensis, confirming previous w’ork of the writer. 

Some field experiments with the chestnut canker fungus. W. H. Rankin 

The average rate of growth of artificially produced cankers during the summer 
months was 1.88 cm. per month (four weeks). The conidi a appeared about one 
month after inoculation. The perithecial stromata however were not formed until 
late in the summer even in the case of infections produced in the spring. Mature 
perithecia were common by the middle of November in all cankers produced by 
inoculations made even as late as August 1. Asco.spores are ejected only w^hen free 
water is present on the stromata. Mature ascospores can be found at any time 
during the year. They are shot out in vast numbers with every rain during the 
summer and are carried by the wind. Ascospores yielded 100 per cent infections. 
The water content of the tree, as observed in 1912, does not alter the susceptibility 
of the trees to the fungus. Slow growing cankers can be produced on certain species 
of oaks. Endothia virginiana Anders. & Anders, is not pathogenic on chestnut in 
New York State. 

Cronarlium rihicola and the proscription of Ribes nigrum. F. C. Stewart and W. 

H. Rankin 

Another severe outbreak of Cronartium on currants occurre<I at Geneva, N. Y., 
in 1912. Six nurseries and ten fruit gardens were affected. In one nursery almost 
every leaf was affected on 15,000 black currant plants. Apparently, the disease is 
established at Geneva, although no specimen of the Peridermium stage on pine has 
yet been found there. Probably, it is also establi.she(l at other places in New York 
and in Massachusetts and Connecticut. Complete eradication of the disease is no 
longer possible. , 

Observations made during the Geneva epidemic convince the writers that in 
attempts to control the pine blister rust vigorous -warfare should be waged against 
the black currant. Owing to its great susceptibility and its habit of holding its 
leaves until late in the season, the black currant is particularly dangerous as an 
agent in the spread of the disease. In the urodinial stage, Cronartium rihicola 
readily spreads from one black currant plantation to another over distances of 800 
meters or more. State authorities should discourage the further planting of black 
currants by seeking out diseased plants and promptly destroying them. This policy 
will be pursued in New York. Compared with the white pine, the black currant is 
of small consequence. 
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<•! tin sUion-funiwlin iicabmul nu nrlain s-o// organisms . J. R. Winston 
^oiL with Fiis.iinini fn)iu tomato, and Rhizoctonia from potato, was 

jAiveii tli(‘ ‘aiii-foimdm troatmoni, and soil with similar iufootioii was stoamod 

+0 <l(‘t(‘iiiiim‘ tho ^‘fli(‘i 07 ic\ of tlio stoani-foriiialin troatmcnt. When tlio stoani- 
foiinalm ticatiuont wa-^ u-^od, patho«(‘ni( organisms woie killed in about one-half 
the time r^'^quiied by steam alone. Tomaio ])Unts were grown in the above treated 
soil to determine the prosenee or absence of the pathogenic fungi. 

The vnall lethice Scl'Tolinui, an undesenhed species. Ivan C. Jagger 

In 1900 a fungus similar to Sclerotinia liberlmna, Fuckel, but producing much 
smaller sclerotia, was described by Smith from Massachusetts greenhouse lettuce. 
He concluded that the fungus was a form of libertiann which has lost the ability 
to produce the perh'ct stage. The characteristic small sclerotia have been grown 
in pure culture and from them have develope<l small apothecia. Tho disc of the 
apothccium is lined with a laj-er of S-spored asci interspersed with paraphyses. The 
ascospores geiminate readily on nutrient media producing cultures with small scle¬ 
rotia, and having other characters identical with the original. Tho fungus appears 
to be an undescribed species of Sclerotinia clearly distinct from S. lihertiana. 

Agar culture of wheal as a means of seedling purification. D. G. Milbrath 

This paper is a partial report upon certain investigations upon root diseases of 
wheat conducted in the laboratory and in the experimental fields of the North Dakota 
Agricultural College during the years 1910 to 1912. The work is a continuation of 
similar work undertaken and directed by Professor Bollcy during the previous years 
of 1908 and 1909. The purpose of tho work is to ascertain, by pure cultures, the 
possibility of purifying seedlings of wheat or other cereals so that physiological, 
or other experiments, may be carried on with wheat plants known to be internally 
free from disease-producing organisms. 

The Thielavia disease of violets. Donald Reddick 

Thielavia basicola Zopf has been found doing very serious damage to violets in 
commercial and private houses. The roots become infected and are rotted off at 
the point of attack. Tho occurrence of the disease on the roots is usually manifest 
by the peculiar yellowing and slight curling of the foliage. 

Runners and leaf petioles become infected abundantly and in this con<iifion th<" 
disease is spoken of by growers as the black rot disease. When infected runnerw 
are used for cuttings the fungus is apt to spread to the young roots. As high as 
50 per cent of the plants as they come from the sand may bo thrown away on this 
account. Plants grown from diseased cuttings are dwarfed and bear an inferior 
quality of flowers, although the quantity may be even greater than from healthy 
plants. 

A culture of the fungus obtained from a single germinating segment of a chlamydo- 
. spore has been used for inoculation purposes and the disease has been produced 
by artificial inoculation, the period of incubation being from ten to twelve days. 
Chlamydospores are to be found developed externally, but in old lesions they can 
be found densely packed in the cortical cells or even in the cells of the fibro-vascular 
bundles. 

Physoderma zeae-maydis Shaw in Illinois. J. T. Barrett 
No abstract. 

A bacterial disease of the sweet pea and clovers. Thos. F. Manns 

A disease of the sweet pea in England popularly known as '*&treak,*’ and which 
heretofore has been assigned to different causes, is demonstrated to be bacterial. 
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It is rcliilccl to a, (li'^casc of (‘lovers and apijaroiitly of other legume^. Cross inoeu- 
lalion work has becai positive l)e1wc('n sweet i)eas and red clovcjr, also infec'lions 
liave been i)iodiieod on red clover with the orj^ani^in fioiii the different clovers soj' 
bean several Lath>Jiis specie'' and other hosts. The disease is characterized on 
thf sweet ]iea ]>y b»OAMi spots or sti(*aks on the stems which kill the cambium. On 
the clovers the sttans are blackened and the leave'« spottial hko bactoriosis of beans. 
Infection is b\ way of the slomalic openings. Extensive ciiUuimI and bmlogieal 
sludies mdic.ile this to be now s]>ee.es to w'hich is £*p]>liecl the name Bacillv'^ Iciihyri 
Manns tk Taubenhaiib. 

s on mme Kehrtnln potato di'^tascs. E. Me vn IVilcox 
No abstract. 

^onu lahoratom convtnicncrs for thf pathologist. E. ^Jead Wilcox 
N o abstract. 

The hrotrn-iot cnnla of the ptarh. IE A Jlule 

The brown-rot fungus Srhrotinia '\frti(Itgnm'' w.is found to be the cause f)f can^ 
k(‘rs on the limbs of iioarh trees. At fii\st the lesions are slight depressions but soon 
lieeomo open wounds witli cojjious gum flow. Eatei tlu^y beeonie black and rough. 
The lesion in<‘reases in size from year to year. The cankers may bo formed by the 
fungus growing back from a brown-rotted fruit through the fruit ^pur into the limb 
but aseosporie inhudion of blossoms is thought to be the greater source of tremble. 

Bchroiitiio ''fni(ligtna'' from several sources in the United States was used for 
inoculation purposes. Infection has oeeiirred in all of the tw'O hundred or more 
inoculations thus far made on liinlis (if all ages. 

Notes on the fungm disatsC'^ of sugar cane in Porto Pico. John II. Joh.xston 

The early literature on the sugar cane fungi of Porto Pico is very indefinite as to 
their identity. Th(‘ writer has collected many fungi on cane, and some of the most 
important ones liave been idemtifiod by experts. A list of the fungi is given, together 
wdth notes as to their importance. 

Marasnnn^ sacchari and not M. plicaius, is statt^d to be the most common sugar 
cane agaric in Porto Kieo. M. sacchari wms positively identified on living cane, on 
cane trash, on Panicnni haihinoik and on dead tissiu^s of Bromdia pinguin. 

Colldotrichurn falcatum is found not only on cane, but apparently tilso on dead 
])Otiole.s of Carica papaya, accompanying another species of Colletotrichum. Thi- 
ilaviopsis paradoxa causes a disease both of the sugar cane and of pineapples in 
Porto Pico. Thyridaria tarda, Ncciria laurentiana and Spegaz^inia oi nata are reported 
both on cane and other plants. 

Mehinconiuni sacchari and il/, saccharinum are reported as common. Besides the 
preceding, practically all the important cane fungi of other countries are also 
reported. The important disease-producing organisms not yet found in Porto Pico 
are the cane smut, the rust, and the organism causing tlic yellow gumming disease. 

The diagnosis of wilt diseases and th diagnosis of Aicomycctcs from their coni dial 
stage. H. W. Wollenwbber 
P ublished in this number. 

Hclminlhosporium diseases of barley in Wisconsin A. G. Johnson 

Three distinct diseases of barley, caused b 3 " as man j’' species of Helminthosporium, 
were observed in Wisconsin during the past season. By the symptoms and charac¬ 
ters of the causal fungi, these may be segregated as folloivs: 

A. Light yellow to brown striae in the leaves; infection systemic. 

1. Stripe disease caused by H. gramineuni Rabh. 
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B. Oval to oblong brown btotche's in leaves; infection local. 

2. European blotch diboa^e caused by H. teres Sacc. (Spores cylindrical, rounded 
at end&j usually straight). 

3. American blotch dibeu-^e caused by H. sativum P.K.B. (Spores narrowly 
spindle-shaped, usually more or less curved). 

Damping-off aiid root rot parasites of sugar beets. H. A. Edson 

This paper was a report of progrebs on work which contemplates a comprehensive 
study of the seedling and root rot diseases of sugar beets throughout the country. 
By carefully controlled inoculation experiments with pure cultures, four fungi have 
been shown to stand in causal relation to seedling troubles. These are Pythium dc 
barynnum Hesse, Aphanomyces levis de Bary, Phoma betae Frank and a species of 
Rhizoctonia probably identical with the form described as Cortidum vagum B. & C. 
var. solani Burt, though the perfect stage has not been observed. Two of these fungi, 
Phoma and Rhizoctonia, are also capable of producing decay in mature beets. 

Phoma betae was invariably present on beet seed examined, but so far has not 
been isolated from the soil. The other species mentioned appear to be soil borne 
and were not found on seed. For the proper control of inoculation experiments with 
seedlings some form of seed sterilization is necessary. Among the chemicals tried 
with negative results are, hydrogen peroxid, hydrochloric acid up to full concentra¬ 
tion for fifteen minutes, followed by lime water, sulphuric acid up to full concentra¬ 
tion for one hour, followed by lime water, and formalin solution up to 2 per cent for 
various intervals up to one hour. A more satisfactory method which was employed 
in all the inoculation work consists of pasteurization as suggested by Peters.^ The 
seed was soaked in water at 60® C. for ten minutes, cooled in water, dried on filter 
paper and after an interval of twenty-four hours again heated for ten minutes in 
water at 60® C., after which it was placed in sterilized soil and watered with disease- 
free water. Numerous strains of the several fungi secured from various sources 
were employed. Those enumerated were invariably recovered from the diseased 
seedlings obtained by inoculation and passed through from four to six additional 
generations of seedlings. 

The stem rot or the Hawaiian Ilian” disease of sugar cane. C. W. Edgerton 

Read by title. 

To be published in Phytopathology soon. 

Hop mildew in New York. F. M. Blodgett 

This disease, caused by Sphaerotheca humvli, has been destructive in the hop 
yards of New York State for the past four years. Its control was undertaken by 
means of dusting with flowers of sulphur. Although the mean temperature of New 
York State for the sununer months is considerably below that at which sulphur is 
said to be effective, very satisfactory results have been secured even under the 
unusually cool conditions prevailing during the season of 1912, 

Powdery or corky sca})^ Spongospora svbterranea {Wallr.) Johns, and its occur¬ 
ence in North America. H. T. Gtlssow and J. W. Eastham. 

Published in full in this number, 

C. L. Shear, 
Secretary-Treasurer. 

^ tJber die Erreger des Wurzelbrandes. Arb. a. d. Kais. Biol. Anst. f. Land- u. 
Porstwirtschaft 8, Heft 2. 

[Phytopathology for December, 1912 (2: 217-276, ph. XXI-jXVI was 
issued December 28, 1912.] 
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SOME OBSERVATIONS ON PHYTOPATHOLOGICAL PROBLEMS 
IN EUROPE AND AMERICA^ 

C. L. Shear 

In order to understand and appreciate present ph^iiopatliological con¬ 
ditions and problems, a brief reference to the development of the scientific 
study of plant diseases may be appropriate. Plant pathology, unlike ani¬ 
mal pathology, is an almost new subject of investigation. Germany, in 
this as in most scientific work, took the lead, Kiihn^ in 1858 published the 
first distinct treatise on plant diseases worthy of mention. Then followed 
the work of De Bary and Pasteur, who laid the mycological and bacterio¬ 
logical foundations for scientific work in plant pathology, or parasitology, 
which includes the major portion of the subject at present. Next came the 
work of Frank, Sorauer, and Kirchner in Germany; Prillieux, Cornu, and 
Millardet in France; and Berkeley, Plowright and Ward in England. In 
America, the pioneers, Burrill, Farlow, and Bessey, were beginning work 
along this line in the seventies. The present epoch in the development of 
American phytopathology dates from the establishment of the Section of 
Vegetable Pathology of the Department of Agriculture in 1886, twenty- 
seven years ago, and the work of Scribner, Galloway, and Smith. Few 
branches of science have made such wonderful progress in a quarter of a 
century. 

In the early days the workers were few and scattered, and each was busy 
with his special problems, the solution of which has made possible the 
broader outlook and rapid advance of the past decade. The recent great 
development of science, pure and applied, throughout the civilized world, 
and the easier and more frequent communication between nations has 
brought about much closer personal, agricultural and general commercial 

1 Read before the American Phytopathological Society, Cleveland, Ohio, January 
2, 1913. This was the segond of three papers in the Symposium on International 
Aspects of Phytopathological Problems. The first of those by L. R. Jones on The 
Importance of Closer International Relations in Phytopathology, will soon be pub¬ 
lished in Science; the third by W. A. Orton on International Phytopathological 
Problems connected with Quarantine Legislation will appear in a later number of 
Phytopathology. 

2 Julius Kiihn. Die Elrankheiten der Kulturgewfichse, ihre Ursachen und ihre 
Verhiitung. Berlin, 1858; 2nd unaltered edition 1859. 
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relations, and thus new phji:opathological problems have been created as 
well as greater importance given to old ones. Plant parasites and diseases 
have no respect for political boundaries. The constant and increasing 
interchange of cultivated plants and their products between different coun- 
tires has naturally resulted in many cases in greatly facilitating the distri¬ 
bution and spread of serious plant parasites into countries and localities 
where they were formerly unknown. Some of the most conspicuous and 
well known instances of the introduction of new pests are to be found among 
the insects, such as the San Jose scale, the codling moth, and the gypsy 
moth. There are, however, conspicuous cases of plant parasites also, as 
downy mildew of potato, asparagus rust, etc. 

The United States, as the foremost nation at present engaged in the col¬ 
lection, study and dissemination of useful plants, and as a leader in research 
in phytopathology, is under peculiar obligations to increase our knowledge 
of plant diseases and to do all in her power to prevent their spread. The 
attention of the general public has only lately been forcibly called to this 
subject. The recent introduction of the white pine blister rust, the potato 
wart disease, and perhaps also the chestnut blight fungus, has served at 
least one good purpose by arousing the public somewhat in regard to the 
seriousness of the situation. The sooner we get a broader and more com¬ 
prehensive view and knowledge of these matters and the various important 
problems involved, the better it will be for all concerned. 

During the past season the wTiter had an opportunity to continue and 
extend his previous pathological^ studies and observations more carefully 
in the fields and laboratories of Europe, and also to discuss the subjects with 
various foreign pathologists and horticulturists. Our observations began 
at Naples, Italy, from which point we worked north through Italy, Switz¬ 
erland, Germany, Holland, Denmark and Sweden, and also England and 
Scotland. Attention was devoted particularly to fruit diseases and their 
causal organisms, with a view to determining the identity, or othenrise, of 
American and European diseases and parasites, and also their relations, 
distribution and destructiveness. 

The study at home of foreign literature and specimens caimot give one a 
satisfactory knowledge of pathological conditions in Europe or other 
foreign countries. Actual observation soon convinced me that we have no 
adequate conception of the situation and problems. This is not generally 
due to any particular fault on the part of foreign plant pathologists in 
describing their diseases and organisms, but to our lack of an exact knowl¬ 
edge of the various environmental, cultural and other conditions which 
must be understood and considered. 

In order to bring out some of the most striking and important facts and 
questions involved it may be best to discuss some specific cases studied. 
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The diseases to be considered fall chiefly into two groups: (1) those severe 
in Europe, but less so in America; (2) those severe in America, but not so 
in Europe. 

9 

DISEASES SEVERE IN EUROPE, BUT LESS SO IN AMERICA 

Some of the most striking cases in the first group are the brown rots of 
fruits, Sclerotinia (Monilia) diseases. In America these diseases appear to 
be confined mostly, so far as their economic importance is concerned, to the 
stone fruits, peaches, plums and cherries, attacking chiefly the fruit, but 
sometimes also the blossoms and twigs, especially in case of the peach and 
plum. Brown rot has been observed in this country but rarely on poma- 
ceous fruits, as the apple, pear and quince. We were much surprised, 
therefore, to find in northern Europe, especially in Denmark and Holland, 
that the brown rot behaved in a quite different manner from anything 
observed in this country. We foimd the sour cherry trees, which had been 
infected through the blossoms, with the twigs and branches so seriously 
killed back that the trees had somewhat the appearance of pear trees suffer¬ 
ing from a bad case of blight. We were told that this was a common occur¬ 
rence. We also found that apples, pears and quinces were frequently 
attacked by brown rot, especially the fruit. Old Sclerotinia mummies of 
apples and pears were frequently found in most orchards. The blossoms 
and twigs were also attacked, but not so seriously as in the case of cherries, 
plums and peaches. At Ztirich Dr. Schellenberg .exhibited specimens of 
quince twigs which had been killed back frbm six inches to a foot by Monilia, 
and we were told that this was not an uncommon occurrence. 

European pathologists have expressed the opinion that there are several 
species of Sclerotinia which attack fruit trees in Europe. Whether there are 
suflScient morphological differences to justify the specific separation of the 
organisms may be questioned. There is no doubt, however, about the 
great difference in the behavior of the brown rots in Europe and America. 
Since Sclerotinia occurs, occasionally at least, in America, on practically 
all the fruits mentioned, and is not restricted entirely to particular hosts, 
the European and American organisms would not seem to be separable 
on a host basis. The conspicuous differences are in the virility and behav¬ 
ior of the organisms in the two countries. Why these differences occur 
can only be determined by a very thorough study of all the factors involved 
in the problem. We are of the opinion that different climatic conditions 
may Jh.ave much to do with the differences in behavior of these parasites, 
and it may be found that the species, variety or race which is so virulent on 
cherries, for example, in Europe does not occur in this country. 

As already mentioned, our purpose in this paper is to point out some of 
the important international pathological problems which have impressed 
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us most. We are not prepared at present to offer any final solution for 
most of them and will only give such suggestions as have been derived from 
a general study of the questions. We hope to contribute something further 
toward the solution of some of those specific problems when we have had 
fuller opportunity to study the material and data collected. 

Next to the brown rots, the Nectria canker of apple, pear and quince, 
which has been attributed to Nectria ditissima Tul., proved most interest¬ 
ing and remarkable. This Nectria canker of apples is said to have been 
observed in a few localities in America, e.g., North Carolina, New York, 
Canada, New Hampshire, and recently it has been reported from northern 
California; but it is more of a rarity at present than a disease of economic 
importance. The first cases of this disease we observed were in northern 
Italy and southern Switzerland, where the trees were in such a neglected 
and debilitated condition that they would have been an easy prey to 
almost any fungus. Farther north, however, in Germany, HoUand and 
Denmark, we found an abundance of evidence that this fungus is a very 
serious menace to apple trees; in fact, certain varieties such as Red Astra- 
chan and Cox’s Orange Pippin are so badly injured by this canker that some 
growers have abandoned their cultivation. Even where careful attention 
had be^n given to cultivation, pruning, spraying, and the general treatment 
of orchards, these varieties especially were very badly injured. If the dis¬ 
ease which has been attributed to Nectria ditissima in this country, is really 
caused by the European fungus the difference in its behavior in Europe and 
America is remarkable. It is more probable that the American fungus has 
been incorrectly identified. Doctor Seaver, who has recently studied the 
species of Nectria, expresses the opinion that the Nectria ditissima of Ameri¬ 
can mycologists is the same as Nectria coccinea (Pers.). European mycolo¬ 
gists have also recently stated that the fungus causing the apple canker in 
Europe has been mcorrectly identified and is not Nectria ditissima Tul. 
but N. galligena Bres., a fungus which has not been reported from this 
country. It seems probable, therefore, that the true European* Nectria 
canker does not occur here. If so, every possible precaution should be 
taken to prevent its introduction, as we have at present no canker disease 
in America which approaches it in destructiveness. 

The silver leaf disease of plums and apples has recently attracted much 
attention in Europe and has been reported from America. Professor Brooks, 
of Cambridge, England, seems to have demonstrated beyond question that 
Stereum purpuretim is able to produce this disease, but whether a similar 
effect may be produced by some other organism or cause is not known at 
present. Certain varieties of plums, such as Victoria, are particularly sub¬ 
ject to this disease and are very seriously affected by it. 

We had an opportunity to go over Professor Brooks’ inoculation experi- 
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ments with him and there seems no way of escaping his conclusions. He 
admits, of course, that there may be other causes producing similar effects. 
Since ^tereum purpureum is generally regarded by mycologists as a cosmo¬ 
politan species, and is found in most parts of the United States, the ques¬ 
tion arises why the disease attributed to it is not more frequently met with 
in other countries. 

Again, the powdery mildew of strawberries is a rather serious disease in 
northern Europe, especially in England, whereas the same fungus suppos¬ 
edly occurs in this coimtry upon the strawberry, but very rarely produces 
any serious injury. 

The diseases thus far mentioned and the organisms producing them have 
been generally regarded as endemic in both Europe and America, and the 
differences in behavior in the two countries can not, therefore, be accounted 
for in the way usual with introduced diseases. 

The powdery nouldews of oak and of gooseberry, which have recently 
overrun Europe and are generally believed to have been introduced from 
America, are also very interesting and furnish excellent material for phyto¬ 
pathological study. Unfortunately, however, the history of their intro¬ 
duction and spread is not clearly established. The oak mildew has recently 
been described as a new species. Its appearance in Europe, however, is 
very similar to that of our common oak mildew in this country, which is 
regarded by some mycologists as identical with the mildew growing in 
Europe on certain other hosts. The fact that it rarely produces perithecia 
in Europe also suggests its foreign origin, as the powdery mildew of grapes, 
which is generally considered of American origin, behaves in the same man¬ 
ner. The existence of races and strains of the powdery mildews showing 
different degrees of parasitism on the same host, as well as on different 
hosts, has been shown by Salmon and Ward. 

The difference in the behavior of the gooseberry mildew in Europe and 
America seems to be due largely to the European host being a much more 
susceptible plant than our American gooseberry, though climatic conditions 
are also, perhaps, involved. The same may be true of the oak mildcw\ 

The black rot of grape, which is generally regarded as introduced in 
Europe, seems to affect the European varieties more seriously than the 
American under the same conditions, and this difference in susceptibility 
of species and varieties of hosts appears to be the primary cause of the 
difference in the severity of the disease. 

DISEASES SEVERE IN AMERICA, BUT NOT SO IN EUROPE 

We may now discuss briefly the second group of diseases, those which are 
serious and important in America but not so in Europe. The black rot of 
apple is a conspicuous example of this class. The fungus, Sphaeropsis 
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malorum, which causes the trouble, has been found in various pai‘ts of 
Eiu’ope, from Italy to Enghmcl, though it is ap]:)arenily not commcni and 
has sometimes passed under other names, as Diplodla psendodiplodia Fckl. 
The fungus has l)ecn found on apple twigs and also on apples, the type 
specimens having been collected in England and described by Berkeley. 
The difference in the behavior of the organism in the two cases is, however, 
very remarkable. As is well known, the black rot of apple in America is a 
widespread and destructive disease, attacking fruit, foliage and branches, 
while in Europe it has never been reported as doing any noticeable injury 
in orchards. Here of course physiological races or strains of the organism, 
or possibly mistaken identity, may be involved. 

What has been said of the black rot of apple is also apparently equally 
true of the bitter rot caused by Glomerella cingulata (Stohem.) S. & v. S. 
The conidial stage of this fungus, Gloeosporium fructigenumj was first found 
and described by Berkeley in England and has since been found in most 
other European countries. It has never been known to do any particular 
injury to apples there, whereas, in certain regions and seasons in America 
it is one of our worst apple diseases. There seems to be no doubt of the 
morphological identity of the organism in both countries and the striking 
difference in its behavior still remains to be explained. The work of Schnei- 
der-Orelli seems to indicate that there are physiological differences 
between certain American and European forms especially as to optimum 
temperature for growth. 

The behavior of asparagus rust is also interesting. There seems to be 
no doubt of its introduction from Europe with its host. It does not usually 
cause serious trouble in Europe but is very destructive in this country. 
In this case climatic conditions seem to be clearly of primary importance. 
The higher night temperature in summer in this country, with accompany¬ 
ing dews, seems to favor the spread of infection by uredospores. Asparagus 
rust, in common with some other rusts, furnishes one of the compara¬ 
tively few cases among fungus parasites in which other parasites may 
play a noticeable part in its control. Tvberculina persidna and Darlnca 
filum are both well known parasites of rusts, and in this case the latter 
may be of benefit in destroying the rust. I fear, however, wc can hardly 
hope to demonstrate at present that such parasites are of sufficient im¬ 
portance to justify large appropriations for their introduction and 
dissemination. 

When visiting Dr. Perraris, the Italian patholo'gist at Alba, I was much 
interested in cultures and specimens of pear blight which he exhibited. The 
specimens were collected in Italy, but thus far the disease has attracted 
little or no attention, possibly on accoxmt of its recent introduction. In 
view of the rapidity with which this disease spreads when once established 
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in any locality in America, it will be interesting to watch its behavior 
in Europe. Dr. Ferraris seemed to have no doubt of the disease being due 
1o Bacillus amijlovouis, and his specimens of affected tmgs certainly had 
the appearance of lacing killed by pear blight. 

Many other examples of the difference in behavior of the same organisms 
in different countries and different regions might be cited from other fields 
of biology, such as the cases of introduced flowering plants, which in some 
instances rapidly overrun the country and become serious weed pests, 
while in their native homes they assume no such importance. 

I was particularly struck with the fact, which is of course familiar to 
entomologists, that the codling moth, while a native of Europe, does not 
cause any very serious harm there. We were told by one of the largest 
apple growers in England that he did not find it necessary to spray or com¬ 
bat in any way the codling moth, as the amount of injury to the fruit was 
usually a negligible quantity. Parasites and other natural enemies of the 
insect are usually considered responsible for holding it in check in its 
native haunts, I believe. Wfiether this has been satisfactorily demon¬ 
strated or not I do not know. It seems probable that climatic conditions 
are also involved. 

The all-important question which arises in connection with the diseases 
and organisms we have mentioned is, What are the specific controlling 
causes of the phenomena? Mention may be made of some of what appear 
to me to be the most probable and important factors concerned. First, 
perhaps, are differences in climate or other environmental conditions. Fur¬ 
ther investigations along this line, we believe, will throw some light upon 
these problems, and a careful study of this phase of the question should 
give profitable results. Americans, I think, do not usually appreciate the 
climatic differences between Europe and America. I doubt, for instance, 
whether most of us think of Naples as in practically the same latitude as 
New York City. The regions north of Italy differ chiefly in climatic con¬ 
ditions from those in the northern United States in their lower average 
summer temperatures and higher average winter temperatures. There 
are also, of course, great differences in the average and seasonal rainfalls 
and in general humidity. Closer co-operation between weather bureaus and 
meteorological observatories, and greater attention to the collection and 
publication of data, with special reference to botanical and pathological 
problems, would be of great assistance in throwing light upon some of these 
questions. 

Another factor which is no doubt an important one in accoimting for 
some cases is the existence of different varieties, races, or strains of a host 
plant, which even under the same conditions, show different degrees of 
susceptibility to the same disease. This is generally believed to account 
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for certain of the cases mentioned, especially the greater \’irulence of pow¬ 
dery mildew on European gooseberries than on American varieties, as it is 
found that the European varieties when grovTi in this country are also 
very seriously attacked by the disease. The behavior of our black rot and 
powdery mildew of grapes in Europe appears to be explained in the same 
•wsiy. Whether the chestnut blight is another case of this kind remains to 
be determined. 

Studies in recent j^ears have also apparently established the fact that 
there exist different varieties, races, or strains of parasitic fungi which 
show different degrees of ^drility or abilit 3 ’’ to produce disease, even under 
the same conditions and on the same hosts. These differences are usually 
of a physiological character and have not generall}" been coordinated with 
any distinctive morphological peculiarities. ‘WTiether the existence of 
these races or strains is the cause of some of the phenomena noted has not 
yet been satisfactorily determined, but a thorough investigation of this 
phase of the subject should be made by testing the European strains by 
carefully controlled inoculation experiments under American conditions. 

Another explanation of some cases is probably to be found in a mistaken 
identification of the organisms involved, as was suggested in connection 
with the apple canker fungus, Nectria ditissinia. This emphasizes the 
great necessitj’- of a very thorough comparative study, both morphologically 
and physiologically, of the disease producing organisms of the different 
coimtries. This knowledge is of fundamental importance. 

What has already been said seems sufficient to indicate something of 
the number and importance of the international problems confronting us 
and some of the chief lines of scientific investigation which should be vigor¬ 
ously pursued. This brings us to the question of our duties and privileges 
as a nation and as phytopathologists. Phytopathological problems are 
no longer local problems, but world problems, and the sooner we recognize 
and adopt this point of view, the sooner we shall be able to successfully 
attack them. 

The present public interest in these matters, as indicated by legislation 
in regard to inspection and quarantine recently adopted in various coun¬ 
tries, and especially the law lately enacted in this countrj^ shows some 
apprecisetion of the dangers which threaten agriculture and horticulture 
from the spread of plant diseases and pests. From the standpoint of the 
pathologist, however, the chief attention at present should be given to a 
more thorough study and investigation of the fundamental scientific 
problems of pathology involved, as it is onl}" by an understanding of these 
that measures of prevention and control can be practically and profitably 
devised- If the money which has been spent in attempts to eradicate dis¬ 
eases after they have been introduced into a country could have been spent 
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in thorough scientific investigation of the diseases and organisms and their 
methods of dissemination and means of prevention, much more satisfactory 
results could have been accomplished. These problems can onlj" be studied 
to advantage hy thoroughly trained pathologists with a broad knowledge 
of American conditions and diseases and adequate facilities for comparative 
field and laboratory studies in foreign countries. Such studies would 
greatly increase our knowledge of phytopathology" and would furnish a 
sound basis for the formulation and enforcement of inspection and quaran¬ 
tine laws. No satisfactory laws or quarantine and inspection measures 
relating to fungus parasites can be adopted or satisfactorily enforced until 
our knowledge of these problems and conditions is greatly increased. 

It does not necessarily follow that a disease which is virulent in Europe 
or some other foreign country will be equally serious or more so when intro¬ 
duced into this country", though vre are of course amply justified in quaran¬ 
tining against such diseases. On the other hand, it is not safe to assume 
that a parasite which is of little or no economic importance in another 
coxmtry will not prove a serious parasite when introduced into this coun¬ 
try. A great need at present is to discover some safe basis for predicting 
what the behavior of the parasite will be when introduced into any new 
locality. This might perhaps be done by making careful inoculation exper¬ 
iments with the foreign organism in this country imder thoroughly con¬ 
trolled conditions, so that there is no danger of its spreading. 

The inspection of seeds, plants, or nursery stock of any kind, as a means 
of detecting the presence of many of their fungus parasites, is almost useless, 
as it is well established that many of these organisms live in the tissues of 
the host or beneath bud scales, or in other protected places where their 
detection is practically" impossible, and disinfection or destruction equally 
impossible, without destroying the host plant. In the case of insect pests 
detection and fumigation are of course much more effective. Since fungous 
parasites cannot be detected by inspection with any degree of certainty, 
and it is impracticable to quarantine against everything which may be 
dangerous, some other means must be found to prevent the dissemination of 
foreign fungous diseases. This we believe would be accomplished in the 
most effective manner by the plan which has been proposed of establishing 
quarantine stations whore imported plants suspected of harboring parasites 
shall be grown under the observation of pathologists for at least one year 
before they are distributed. This provision we believe should be added to 
the present law. Attempts to eradicate parasites when once introduced 
have thus far been expensive and futile. An ounce of prevention in this 
case is worth many pounds of cure. 

Let us consider briefly the chief existing agencies which may be utilized 
in extending and advancing international phytopathology- and assisting 
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in the solution of the many prol)lems, both scientific and economic, which 
confront us. The problems connected with inspection and quarantine, 
and legislative and administrative action for the prevention of the introduc¬ 
tion and further dissemination of dangerous parasites can be most satisfac¬ 
torily attacked by the closest co-operation between the departments and 
officials in the different countries and states having charge of the inspection 
of plants and the enforcement of laws relating thereto. The Consular Ser¬ 
vice might be utilized to some extent, perhaps, in this connection also. A 
careful, comparative study of the laws, regulations and methods employed 
in other countries might also be helpful. 

The advancement of our knowledge of the scientific phases of ph3i;o- 
pathology and the solution of its most pressing international problems can 
be promoted through various existing agencies, some of which have been 
already incidentally mentioned. We may call attention to the following: 
First, *The International Institute of Agriculture at Rome, which has a 
Bureau of Agricultural Intelligence and Plant Diseases; This Institute 
was established and ratified by forty-eight governments and is supposed to 
have their active support and co-operation. It possesses great possibilities 
if properly supported financially and officially and conducted by a sufficient 
staff of competent pathologists. At present the bureau referred to issues 
a monthly bulletin devoting a small space to abstracts or reviews of current 
pathological literature, and occasionally containing a report from some 
government pathologist. The usefulness of this bureau could be greatly 
increased if it were possible to arrange, through the co-operation of all 
the governments concerned, to prepare and publish promptly abstracts, or 
mention at least, of all the phytopathological literature of the world, a 
thing which is not accomplished at present by any publication. There 
are a dozen or more publications giving partial lists of current pathological 
papers, but none is complete. One is compelled to look over most of these 
lists if he would keep in touch with the latest results of investigation in this 
field of research, but he can never feel reasonably certain that some impor¬ 
tant paper has not been missed. This would be an important step in the 
general conservation movement, also, as the dissipation of time, money and 
energy by all concerned is enormous, and the final results at present unsatis 
factory. 

Another agency which is not sufficiently developed or utilized at present 
is the Centralstelle fur Pilzkulturen, conducted by Miss Johanna Wester- 
dijk, Amsterdam, Holland, in connection with the International Associa¬ 
tion of Botanists and the Willie Commelin Scholten. The purpose of the 
work is to make available through purchase or exchange pure cultures of 
fungi, especially those which are pathogenic. 
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The interchange of professors of pathology with foreign countries would 
also bring about a better understanding of international conditions and 
problems, as well as of the pathologists themselves, and would tend to bring 
us into more intimate and sympathetic relations with each other. 

The proposal to have foreign pathologists visit this country, study path¬ 
ological conditions and give us the benefit of their European experience is 
an excellent one and certain to prove mutually beneficial. The organiza¬ 
tion of an international phytopathological society might also be a valuable 
means of securing more united effort and cooperation in the solution of our 
problems. 

The appearance and rapid spread of the chestnut blight, as well as other 
diseases which have recently appeared in this country, have called forcibly 
to our attention the importance and necessity of securing more accurate in¬ 
formation in regard to the origin, history and spread of pathogenic fungi and 
the conditions and factors involved in epidemics. 

To summarize, then, we believe that the various facts cited demonstrate 
beyond question the necessity of a broader pathological outlook. Most 
phytopathological problems in ultimate analysis are international and to 
be most successfully attacked must be approached from that standpoint. 
Their solution can be most quickly and economically accomplished by close 
and active cooperation between the different governments and pathologists. 
Investigators should have the fullest facilities for observation and research 
wherever the problem leads, without reference to political boundaries. 

The solution of the fundamental problems already discussed must, in 
great measure, precede the establishment of the most efficient means and 
methods for preventing or restricting the dissemination of pathogenic fungi. 



THE USE OF THE GREEN MUSCARDINE IN THE CONTROL 
OF SOME SUGAR CANE PESTS 

James Birch Rorer 
With Pl 4 .te MI 

The most serious problem which has confronted the scientific workers in 
the '5\'’est Indies for the past five or six years is the control of the so-called 
blight of sugar cane in Trinidad, which is caused by the froghopper, Tomas- 
pis varia, one of the Cercopidse. The insect in itsn 3 ’Tnphal stage lives under 
ground and kills the roots of the cane by sucking, so that the plants stop 
growing, and, if subsequent weather conditions are unfavorable, gradually 
dry up and become a total loss, or, if the rains are plentiful, make a fresh 
start, but never recover the lost ground either in weight or in purity of juice. 
Up to the present no egg parasite or other active enemies of the froghopper 
have been found.^ A predaceous bug has recently been imported from 
Mexico but it will take it many years to increase sufl&cientljr under the most 
favorable conditions, so as to act as a successful means of control. 

Another cane pest of considerable importance is the small moth borer, 
Diairaea saccharalis and allied species, which, though held in check to a 
considerable extent by natural insect enemies, still does a great amoimt of 
damage. 

Yet a third type of pest in some of the Leeward Islands and Porto Rico 
consists of the larvso of beetles belonging to the genus Lachnostema. 

Curiously enough all these insects belonging to widely different families 
are very susceptible to the green muscardine, an epizootic disease caused 
by the fungus Metarrhizium anisoplice Sorokin, in consequence of which a 
study of this fungus, with special reference to the froghoppers, was under¬ 
taken. In a paper entitled The Green Muscardine of Froghopper, pub¬ 
lished in 1910,2 writer has already discussed the nomenclature of the 
fungus and its history" in Trinidad, and has also given results of inoculation 
experiments in both the laboratory and the field, which prove conclusive!}" 
that it is a very active and destructive parasite of the froghopper in the 
adult and nymphal stages. 

* Since this paper was prepared an hymenopterous egg parasite has been found in 
Trinidad. 

2 Rorer, J. B. The greeen muscardine of froghoppers. Proceed. Agric. Soc. 
Trinidad and Tobago 10: 467-482. 1 plate. 1910. 



1913] 


Rorer: The Use op Green jMuscardine 


89 


IMore recent observations have shown that female froghoppers when once 
infected die before oviposition—a point of great practical value—^while the 
larvae of the moth borer and Lachnostcrna beetles, when dusted with 
spores, succumb to the disease within a few days. When used as a means 
of control for any of these pests, especially the froghopper, spores are re¬ 
quired in large quantities and much time has been devoted during the past 
sk months to perfecting the method of growing the fungus in the culture 
cabinets first described in the paper already indicated. 

About twenty-five cabinets are now in use on various estates and give 
very good results if properly cared for. The unit cabinet is a box approxi¬ 
mately 3 feet square and 6 feet high lined with galvanized iron, with a 
steam pipe running down through the center, and containing a number of 
galvanized shelves. About 3 inches above each shelf, on either one of the 
sides or the back, it is immaterial which, two holes J inch in diameter are 
made through to the outside and fitted with galvanized tubes 1| inches 
long which are soldered to the galvanized lining and plugged with corks on 
the outside. The cabinets are inoculated through these tubes. The cen¬ 
tral steam pipe is soldered to the lining at top and bottom and has six or 
eight very small perforations, not more than ^ to inch in diameter 
to allow steam to ehter the cabinet. A valve must be placed on the lower 
end of the pipe outside the cabinet to allow condensation water to escape, 
while the water which collects within the cabinet itself can be drawn off 
through a small tube placed in the bottom. The door is grooved to match 
a tongue on the cabinet and the groove is partly filled with cotton, which 
has been soaked in a solution of mercuric chloride and dried, making a tight, 
antiseptic joint. It is necessary to have several glass panels in the door, 
since the fungus seems to produce spores more quickly in light than in dark¬ 
ness. The glass is protected with sheets of asbestos during sterilization. 
The door is fastened in place by bolts (plate VII, figs. 1, 2, and 3). 

The cabinet or series of cabinets should be located in as clean a place as 
possible; a specially built room is preferable, but is not necessary. Live 
steam for sterilizing is essential. In crop time on a cane estate this may be 
had from the large boilers, but out of crop there is generally a small boiler 
in use to run the engine for curing sugar, or for the workshop, from which 
steam may be obtained; 30 to 40 pounds pressure is all that is needed. 

The method of operating a cabinet is as follows: About 40 pounds of rice 
is thoroughly washed and boiled for ten to fifteen minutes, either in a 
kettle over a fire, or, better and more quickly, by allowing, live steam to 
escape from perforated cross pipes in the bottom of a pot or half-barrel in 
which the rice, with the required amoimt of water, has been placed. The 
cooked rice should be drained dry and while still hot spread in a layer 
about I inch thick over all the shelves in the cabinet. The door is then 
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immediately put in place and steam turned on. A thermometer in a cork 
may be inserted in one of the inoculating holes and a temperature of lOO^C. 
maintained for an hour. Thib sterilization is repeated on three or four 
successive daj^s, care being taken that the steam valve is tightly closed 
after each heating, so that the cabinet will cool down thoroughly. It is 
then ready for inoculation. 

Spores in suflScient quantities for inoculating cabinets can be readily ob¬ 
tained. At the beginning single spores should be cut out from petri dish 
cultures and transplanted to potato cylinders made and sterilized in the 
ordinary way except that no water is added to the tubes, so that the medium 
will be fairly dry. The fungus spreads very slowly at first but soon pro¬ 
duces spores in the central part of the growth. In order to hasten the cul¬ 
ture these spores may be spread all over the surface of the potato cylinder 
with a sterile needle. They will soon germinate and within two weeks a 
moderately thick crust of spores will be found over the whole cylinder. 
Spore crusts from about ten to fifteen cultures are loosened with a sterile 
platinum loop or needle and turned out into a sterile tube, which is then 
plugged with sterile cotton. 

For inoculating purposes a 50 cc. Erlenmeyer flask, which has been pre¬ 
viously sterilized in a hot oven, is used. The flask is fitted with a cork and 
glass tubes somewhat after the fashion of a chemical laboratory wash 
bottle, except that the outer end of the discharge tube is not drawn to a 
point and the inner end is just flush with the bottom of the cork. The 
spores are emptied into this flask. An atomizer bulb with a piece of sterile 
cotton tied over the intake valve is attached to one tube while the other 
is inserted in turn into each of the holes in the cabinet and a charge of spores 
blowm in quickly by a slight pressure of the bulb. If the inoculating is 
thoroughly done as soon as the cabinet has cooled down after the last sterili¬ 
zation, the whole surface of the rice should be covered with the white felt¬ 
like mycelium of the fungus Tvithin three or four days, and spore production 
will be at its maximum (in tropical temperatures) after two or three weeks. 
The cabinet is then ready for opening. As the shelves are taken out they 
are dusted over thickly with cassava starch or flour and the whole mixture 
is gradually brushed off the tray with a moderately stiff brush, such as a 
scrubbing brush, or better, a white wash brush with the bristles cut off to 
about half length, on to a rectangular sieve about three feet long and 1| 
feet wide. By shaking or stirring with a brush the starch and spore mix¬ 
ture will pass ^through the sieve and after a little more dilution with starch 
or flour is ready for use, while the residual rice can also be kept for spread¬ 
ing about the cane fields. A cabinet with ten shelves about 3 feet square 
should give at least 70 pounds of the spore and starch mixture, while there 
will be about one-third of a barrel of rice. 
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Although many cabinets give absolutely pure cultures of the green 
muscardine fungus it is not advisable to use spores from this source for 
inoculating other cabinets, since impurities from the air, especially if the 
cabinets are located near a sugar mill, are almost sure to get in, and will 
quickly overrun the rice before the right fungus gets its foothold. In 
Trinidad the writer supplies all the planters who have cabinets with pure 
spores for inoculating purposes. The spores are obtained from potato 
cylinder^, as already described, and in part from cultures made in petri 
dishes. A flour and water mixture is made j ust thin enough to pour. About 
a dess^rt spoonful is put into each of a number of petri dishes which are 
tilted in all ways till the bottoms are covered. These are sterilized in an 
autoclave at 110°C. for ten minutes, or in a steamer on four successive 
days. They are inoculated by slightly raising the cover and blowing in 
spores from the flask inoculator already described. Potato cylinders or 
other media in tubes can also be inoculated by means of this blower. With 
a boy to remove and replace the plugs one can quite easily inoculate one 
hundred tubes in ten minutes, and if the work is done in a culture room 
there need be no fear of impurities. The writer has made over fifteen 
hundred tubes this year without a single foreign organism getting in. 

' Spores will be formed on the flour paste in about two weeks, and can be 
brushed off vdth. a small sterile brush into a clean sterile petri dish and 
transferred later to sterile cotton-plugged tubes. The flour petri dishes 
will continue to produce '^ratoon” crops of spores for two or three weeks, 
and if the successive productions are taken off in a clean culture room there 
need be no fear of contamination. One such culture will give enough 
spores to inoculate several cabinets. 

Many different ways of using the fungus in the field have been tried and 
two have proved successful this year in starting epidemics of the disease. 
The firtot may be called hand infection, and works well where the infested 
area is more or loss limited in extent. A number of boys with tubes con¬ 
taining spore-bearing cultures walk through the cane fields and wherever 
they see a froghopper resting on a leaf they catch him in the tube and then 
let him jump out again. Ten or twelve boys can cover a fairly largo area 
in a da5^ The infected insects soon die and within a week or ten days the 
fungus is fruiting on their bodies so that thej" become a source of infection 
for others. In this way the fungus has been well established on one or 
two of the small estates. 

Spreading the spores with dusting machines is the method which has 
given most success in the treatment of large areas, and this is essential in 
dealing with the froghopper. Macliines of the Kansas City Cyclone’’ 
type have been used with good results and the Furet,” a French apparatus, 
is also well adapted for the purpose. The spores should be applied at the 
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rate of 2 or 3 pouads to the acre so that the product from one culture in a 
cabinet should cover from 20 to 25 acres. 

The first field treated this year (1912) was one of 20 acres on Orange 
Grove estate. The dusting was done during the first week in August, .and 
actual counts in this field made by Mr. Urich, Entomologist of the Board 
of Agriculture, six weeks later showed an average of 92 dead insects per cane 
stool or about 184,000 per acre, and infection was still going on. 

During the coming season every effort will be made to start an epidemic 
as early as possible after the rains begin, with the hope that the first brood 
of froghoppers may be kept down to the minimum. ' 

Boaed of Agbicultitre 
Pobt-op-Spain, Tbinidad, B.W.I. 


Explanation op Plate VII 

Fio. 1. Cabinet closed ready for sterilization. This cabinet contains ten shelves; 

Fio. 2.. CaMnet opened mth shelves removed. The inoculating holes are in the 
back. The cock at base of steam pipe allows condensation water to escape. 

Fia. 3. Cabinet opened showing rice covered with pure growth of green muscar- 
; dine. In this cabinet the steiun pipes run along the sides and are joined under each 
shelf by a cross pipe. This arrangement has no advantage over the central pipe and 
is more expensive. 




Plate VII. Culture Chambers 























THE STEM ROT OR HAWAIIAN “ILIAU” DISEASE OF SUGAR 

CANE 

C. W. E s a E s T o N 
With Plate VIII 

During the past two years there has been under observation in Louisiana 
a serious disease of sugar cane caused by a fungus of the genus Gnomonia. 
The disease was first noticed in West Baton Rouge Parish in the summer of 
1910 but has since been seen in othei- parishes in the central and northern 
parts of the state. The general appearance of the disease resembles in a 
way that caused by the root rot fungus, Marasmius plicahis, and it is pos¬ 
sible that the two have been confused in the past. Until recently it was 
thought that this disease was new and perhaps confined to this country, 
but there has appeared a bulletin^ from the Hawaiian Sugar Planters’ 
Association which either describes the disease or one very similar to it. 
In this bulletin, the causative fungus is described as a new species, Ono- 
monia iliau. While the Hawaiian fungus as described by Lyon differs 
slightly from the Louisiana material as will be mentioned later, it is prob¬ 
able that the two are the same and the latter will, at least for the present, 
be considered as Gnomonia Hum. 

The disease does considerable damage in the state, especially in the nor¬ 
thern portion of the sligar cane belt. It does not seem to cause as much 
injury in the southern part of the state where the most of the cane is grown, 
though from reports of sugar planters it probably occurs in that region. 
This agrees with Lyon’s statement concerning the disease in Hawaii as he 
says that the disease is only severe in the cooler regions of the islands, or 
during a cool season when the cane is not able to survive the attack. 

The fungus attacks the cane in all its earlier stages of growth and then 
remains upon it during the rest of the season. It more frequently attacks 
the stalks in the spring before they begin to joint. If the cane is attacked 
early and the season is favorable to the disease nmny of the stalks remain 
small and often die, and many of those that live will not reach a height of 
more than one to two feet during the summer. If the attack is not so severe 
or the season is more favorable to the cane, the stalks joint and attempt to 
outgrow the disease. Some of these stalks will live through the season, 

hyan, H. L. lliau, an endemic eane disease. Hawaiian Sugar Planters’ Associa¬ 
tion, Pathologioal and Fliymol<^oal Series, Bulletin 11. 1912. 
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and though they are generally small, ydll be cut at grinding time, while 
others \d\l finally succumb. The rot in the lower joints causes the stalks to 
weaken and finally they break off near the surface of the ground and fall 
over. 

If the small stalks are examined, it will be found that all of the leaf 
sheaths near the ground are firmly cemented together by the fungus myce¬ 
lium. The sheaths are dead and also the blades of all of the lower leaves. 
A few green leaves will be seen protruding above the dead mass of leaf 
sheaths at the base. If the sheaths are pulled apart a dense layer of white 
mycelium will be seen between them (fig. 3). The fungus often fruits on 
these small stalks, though perhaps not so abundantly as on the larger 
ones. 

On jointed stalks that are diseased the lower leaf sheaths are cemented 
closely to the stalk and the white mycelium is abundant between them, as 
well as within the tissues (figs. 1 and 2). Many of the blades of the lower 
leaves are dead and the living leaves at the top often have a yellowish 
appearance and are close together, forming a loose tuft. The lower joints 
of a diseased stalk, underneath the dead leaf sheaths, are shorter than nor¬ 
mal ones and also are often much less in diameter than the joints above the 
diseased portion. The mycelium not only attacks the leaf sheaths but 
also enteres the rind tissue so that often the sheaths are quite firmly ce¬ 
mented to the stalk itself. The fungus gradually works through the rind 
and in towards the center of the stalk, though the progress inward is not 
rapid. The tissue is turned to a red color as the disease passes towards the 
center. If a diseased stalk is cut across one sees on the outside the layer of 
dried and shrunken leaf sheaths, then the deadband slightly discolored 
rind tissue, then a ring of red parenchyma tissue, and finally on the inside 
a cylinder of uncolored, perfectly healthy parenchyma tissue. The killing 
of the rind tissue weakens the stalks and many of them fall or are l)lown over 
by the wind. 

As can be seen, this disease resembles the root rot disease in that the leaf 
sheaths are firmly cemented together with the white mycelium. However, 
the latter disease does not pass into the rind tissue, and in this way it can 
be readily distinguished. Fmiihermore, the leaf sheatlis do not pull apart 
as readily when they are attacked by the Gnomonia as they do when 
affected vuth the Marasmius, and also there is the lack of the mycelial 
strands which are often present vdth the root rot disease. In the Gnomonia 
disease there is a whitish to grayish mat of mycelium both within the tis¬ 
sues of the leaf sheaths as well as between them, while with the root rot the 
mj^celium is seen mostly between the leaf sheaths. The sheaths are more 
sef\"erely rotted by the Gnomonia, the mycelium taking the place of the 
leaf tissue. 
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The Gnomonia fruits abundantlj- on the dead leaf sheaths, especially 
towardb the fall of the year on the larger jointed stalk'^. Two stages of 
the fungus are present, the imperfect, which perhaps belongs to the form 
genus Melanconium, and the ascogenous, the latter being the more abund¬ 
ant. In the late summer or fall, nearh'' eveiy stalk affected with the dis¬ 
ease will be seen to bo covered with the perithecia. This differs from the 
condition described by Lyon in the Hawaiian Islands. He states that the 
perithecial stage is not often seen and was not found until after the disease 
had been studied for some time. In Louisiana the perithecia were the first 
to attract attention, and it has always been easy to find them, while the 
Melanconium stage has not been so abundant. In fact, until some conidial 
pustules developed in cultures this stage was not known. Since then, 
however, a few of them have often been found on stalks in the field and many 
have been seen on inoculated plants in the greenhouse (fig. 2) and on inocu¬ 
lated stalks in moist chambers. 

The imperfect stage (fig. 2) either develops in the outer leaf sheaths or in 
the more deeply covered ones. One can pull off the outer ones and see the 
small pustules that have developed and forced their spores out betw^een the 
sheaths. Lyon states that this stage belongs to the form genus Melan¬ 
conium and describes it under the name, Melanconium iliau. It may be 
as well to consider it as a Melanconium, although the fruiting pustules 
are not typical of this genus. Instead of the spores being borne in open 
pustules or acervuli they are usually in wrell developed pycnidia as shown in 
figure 4. These pycnidia are imbedded in the leaf tissue, generally with 
but a pore at the top, though occasionally the apex may be prolonged into a 
well developed beak. While most of them are quite regular in shape, being 
more or less subglobose, rather irregular pycnidia are frequently seen. 
There are often iregularities in the conidiophore-bearing tissue in the shape 
of protuberances or flaps which extend up into the pycnidial ca^dty, these 
sometimes producing almost a chambered condition. At the time the pyc¬ 
nidia develop the leaf is so badly decayed that they are more imbedded 
in the fungus tissue than in the leaf tissue (fig. 4). They are usually about 
SOO-TOOjLt in diameter and quite thin walled. The spores, which are 
borne singly on the conidiophores, are very dark brown in color, elliptical 
to oval, coarsely granular, 7-10 x 15-28jLt. If they develop in a moist 
place they ooze out of the pycnidia in inky-black, slimy strings (fig. 2), 
but if they develop in a dryer place they merely form a smutty covering 
over the leaf sheath. 

The perithecia develop very abimdantly over the surface of the exposed 
dead leaf sheaths and give the stalks a very characteristic appearance (fig. 
1). T*he beaks extend for some distance from the surface and are very 
hard; in fact when the finger is drawn over the surface of the stalk it is 
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like dra\ving it over a sharp file. The perithecia (fig. 5) are perfectly 
typical of the genus Gnomonia, about 325-480 x 240-340ju in size, and with 
a beak about 35Q-o50jLt long. The asci are clavate, thin walled, 60-80 x 
8-14ju, and have a w^ell developed pore at the apex. The spores are divided 
into two equal cells, hyaline, generally slightly curved, often slightly con¬ 
stricted at the septum, 22-30 x 5-7/1. 

In describing the Hawaiian material, Lyon says the asci are 55-60 x 
8-12/x, the ascospores 20-25 x 3-5m, and the spores of the imperfect stage 
15-22 X 6-8jLi, these all being slightly less than the corresponding measure¬ 
ments of the Louisiana fungus. Specimens have been received from Dr. 
Lyon and examined and there seems to be no doubt but that there is a small 
difference in the measurements of the fungi as they occur in the two coun¬ 
tries. The larger size of the spores and asci, and also the fact that the pori- 
thecia develop very abundantly in Louisiana and only occasionally in the 
Hawaiian Islands, seem to be the only differences between the fungus as it 
oeexors in this coimtry and in Hawaii. On account of the similarity of the 
two in other respects, it seems very doubtful if these are real differences. 

The fungus has been cultured a number of times from the conidia and 
ascospores and also by making direct transfers from the diseased tissues. 
It grows readily in pure cultures, producing a dense white mycelium. The 
conidia develop on special media such as oat juice agar, but the perithecia 
seem to require the host plant for their development. 

A number of inoculation experiments have been tried during the past 
two years in order to prove that the fungus was the cause of the disease. 
Mycelium from pure cultures, or spores direct from diseased cane, have 
been inoculated into healthy stalks both in the greenhouse and in thp field. 
When young plants were used a good development of the disease always 
followed, but when large, jointed stalks were inoculated the disease was 
not produced. It w’^ould seem that the fungus must be firmly established 
in the leaf sheath tissue before it can attack the rind tissue of the stalks. 

While studying the disease it seemed very probable that much of the 
trouble in the field came from planting infected seed stalks. In order to 
prove this diseased stalks, and also healthy stalks which had the spores of 
the fungus sprayed upon them, were planted in pots in the greenhouse. 
In practically every case the 3"Oung plants that grew from these stalks were 
badly diseased. In most cases the yoimg plants died after they reached a 
height of from 2 to 12 inches. An examination of these dead plants always 
showed the leaf sheaths to be firmly cemented together with the fungus 
mycelium, similar to the plants found in the field. 

In a previous paragraph attention was called to the fact that the* disease 
seems to do more damage in the northern part of the state than it does in 
the southern acnd it may be well to explain the probable reason for this. 
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Lyon states that in the Hawaiian Islands the disease is naturally more severe 
in the cooler regions, and this may be one of the factors in Louisiana, but 
it is not the only one, and probably not the one of most importance. The 
real cause seems to be in the methods of saving and planting cane as prac¬ 
ticed by the farmers in the different sections, tn the northern part of the 
state the planters put their cane dovm in beds during the winter to keep it 
from freezing. Since there are many stalks in contact, disease present on 
any of them has an excellent opportunity to spread to others in the bed, 
and by planting time many of the stalks have the fungus in various stages 
of developpient. These stalks, when planted, naturally produce diseased 
plants. In the southern part of the state, where the most of the cane is 
grown, the farmers either plant directly in the field in the fall or else wind¬ 
row the cane until spring. With either of these methods there are not 
many stalks in contact and there is but slight chance for the disease to 
spread from stalk to stalk, and where these are used the sugar cane is not 
severely damaged by the disease. 

LoxnsuNA Agricultural Experiment Station 
Baton Rouge, Louisiana 
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Explanation or Plate VIII 

Fio 1 V large stalk of sugar cane affected with Gnomonia iliau, showing the leaf 
sheaths still surrounding the stalk and the abundance of perithecia of the fungus 
Fig 2 4 stalk of cane affected with Gnomonia iliau, following inoculation with 

pure culture, showing the pustules of the impeifect stage of the fungus 
Fig 3 4 stalk of cane badly affected with the disease The outer leaf sheaths 

have been stripped off and the white mycelium of the fungus is visible 
Fig 4 Photomiciograph of peiithocium of Gnomonia iliiu X 67 
Fig 5 Photomiciograph of the irapeifect st ige of Gnomonia ihau X 67 





JONATHAN FRUIT SPOT 
J. B. S. Norton 

It may be of interest to those who are working with this recently de¬ 
scribed^ disease of apples to know that the same condition can be practically 
duplicated by the action of certain gases. It was noticed last autumn that 
apples and pears fumigated with small amounts of formaldehyde developed 
under the lenticels the small black spots which characterize the Jonathan 
spot. Several varieties of apple and Keiffer pears were then placed under 
bell jars and a few drops of ammonia or formaldehyde added in watch 
glasses, with suitable checks of a similar nature without the ammonia or 
formaldehyde. Although no very extensive investigations were carried out, 
it was found that one drop of ammonia to about four liters of space would 
produce the spots over night. 

The spots appear light brown at first, and in some varieties remain so 
for a long time and are often inconspicuous. In red varieties (Arkansas 
Black and Jonathan), the black color develops in a day or two after the 
injury. It also comes out quickly in pears, giving very dark spots in a 
few hours. If the fruits are kept in a moist atmosphere pitting does not 
take place soon, but when calcium chloride is kept under the jars, the spots 
soon appear sunken. 

Some varieties seem much more sensitive to the action of the gases, the 
Jonathan proving particularly so as compared with the several other varie¬ 
ties tried. In these experimental apples, as well as those of jotted Spitz- 
enburg and Jonathan taken from storage in Washington, there is nearly 
always a distinctly unaffected area around the calyx. Some badly' pitted 
apples taken from cold storage had a very conspicuous ammonia-like odor 
in their paper wrapping, which suggested the idea that ammonia from the 
cooling apparatus might be a common cause of the Jonathan spot. 
While inquiry among men familiar with cold storage work revealed a num¬ 
ber of cases where ammonia leaks had caused fruit-spotting, it is not proba¬ 
ble that any great amount of damage is done in this way, since, with the 
usual modem methods of cold storage, there is little opportunity for ammo- 

1 Scott, W. M. Phytopathology 1:32-34. 1911. Scott, W. M, and Roberts, J. W* 
U. S. Dept. Agr. Bur. PI. Ind. Circ. 112. 1913. Mentioned also by Beach and Clark) 
N. Y. Agr.Exp.Sta.Bul.248:300. 1904. 
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ma to reach the fruit, and also it is well known that the spot may appear 
on the fruit while yet on the tree. 

A somewhat similar effect of sulfur fumes on Spitzenburg apples has been 
reported.* 

MaBTLAND AGBICULTXnSAL EXPERIMENT STATION 
College Park, Mabtland 


> lostace, H. J. N. Y. (Genova) Agr. Exp. Sta. Bui. 297:135. 1908. 



SOME OBSERVATIONS ON POLYPORUS BERKELEYI 
Jambs R. Weir 
With Plate IX 

Numerous references are found in the literature regarding the pro ximi ty 
of PolypoTus herkeleyi Fr. to the base of trees, either in contact with, or 
between the large spurs of the roots, or in connection with buried wood of 
some sort. 

In the east the tree is said to be usually an oak and the writer has col¬ 
lected it under oaks in the Carolinas. That the oak association may change 
to one of beech in Indiana and larch in Idaho certainly shows a much wider 
range for this fungus, in two ways, than heretofore reported. The peculiar 
and highly interesting aflBmity the fimgus exhibits for particular species of 
trees in different sections of the United States is not always easy to explain. 
Probably the wide-spreading crown and buttressed roots of the oak and 
beech furnish a more favorable protection for the best growth of the fungus 
than some other forest trees. The depth and quality of the forest mold, 
through which a portion of the mycelium always ramifies, even if the fungus 
is attached to a woody substratum, may be greater and the moisture con¬ 
tent more uniform. Certainly, the thickness of the mold and the constant 
moisture conditions surrounding the root system of certain forest trees are 
some of the main reasons "for their selection by this fungus. Such condi¬ 
tions would materially aid any saprophytic or parasitic tendencies a root 
fungus might possess by promoting an increased vegetative activity. 

During the past summer the writer has made extensive collections of 
Polyporus herkeleyi in the forests of Montana and Idaho, where it is very 
common, always occurring at the base of larches; and in point of size it 
frequently rivals any of the dimensions so far given in the literature. Its 
constant association with the western larch {Larix ocddentdis) is of interest 
inasmuch as numerous observations show the fungus to have the ability 
to spread its mycelium as a wound fungus in the wood of the root spurs 
which have been weakened or opened up by fire or through the attack of 
pine squirrels or some burrowing animals which frequent the thick deposits 
at the base of the trees. The depth and extent of this debris about the 
roots of old larch trees is favorable for, and affords much protection to, the 
vigorous mycelium always produced by this fungus. The deposit, consist¬ 
ing of the materials of the outer bark and the annual le^ fall, which usxially, 
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OT\ang to the narrow crown of the larch, collects at the base of the tree, 
forms a mound of considerable thickness, often two or three feet deep. 
Moisture collects in this material to such an extent that it is not easily 
destroyed by surface or ground fires and the fungus continues to spring 
from a perennial mycelium year after year and the materials become matted 
about the roots in one compact mass. 

The sporophores usually spring from the deepest-buried root spurs and 
in order to bring the pileus into the open a long stipe or “ root ” is developed, 
the length depending upon the depth of the mound about the tree. Figure 
1 shows a sporophore with a stipe some 10 inches in length which was di¬ 
rectly attached to an area of diseased wood extending longitudinally along 
the root spur and continuing into the living wood above in finger-like 
streaks. Sporophores may appear some distance away from the base of 
the tree but the felted mat of mycelium can be traced deep into the mound 
about the roots and will be found to be in connection with some of the 
smaller lateral roots of the main spurs (fig. 2). These smaller roots are 
frequently entirely diseased and the mycelium of the fungus is found rami¬ 
fying throughout the decayed wood (fig. 4) from which it is possible to 
grow a sporophore when the wood is buried in the forest mold in a part of 
the forest from which the fungus has not been collected. The decayed wood 
from both smaller and larger roots exhibits a stringy white appearance, 
the primary cell wall materials remaining intact longest. In the early 
stages of the decay the annual rings separate, owing to the greater activity 
of the m 3 ’'celium in the spring wood. 

There is no evidence forthcoming that the mycelium has the ability to 
attack living wood. But on the contrary, it appears to extend into and 
decay wood of trees killed by fire in early life. Since wounding the 
peripheral wood causes extensive areas in the longitudinal axis of the root 
to become dead or fimctionless, the m^’^celium of the fungus invades these 
regions and eventually brings about the white rot already indicated and 
becomes more or less permanently established, both in the wood and in the 
deposits about the base, as the tree increases in age. The sporophores are 
larger and greater in number the older the tree becomes. 

It will be noted in the illustration that the stipe is very irregular in con¬ 
tour. This is partly due to the obstruction it has encountered in the mass 
of materials through which it has passed, also, to a natural lateral regenera¬ 
tion induced by contact with moist woody substances in the moimd about 
the tree. It has been determined that the mycelium composing the basal 
part of the stipe or “root” remains active after the sporophore dies and 
that it may be the source of a new sporophore the following year, or, in 
case of its premature destruction, it may regenerate another the same year 
(% 3). 



1913 ] Weib: Observations on Polyporus berkeleyi 


103 


Poly pm us herkeleyi lias always been of interest to the mj'cologist, owing 
to its large size—the largest of the stipecl poli^iores in the United States— 
and its echinulate spores. Its common occurrence throughout the forests 
of northern Idaho and its evident saprophji,ism on the roots of the western 
larch seem of sufficient interest here to merit this short account. 

Office of Investigations in Forest Pathology 
U. S. Department of Agriculture 
Missoula, Montana 
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Explanation op Plate IX 

Pig 1 Sporophore showing long root-hke extension of the stipe The mycelium 
supporting this sporophore extended throughout the dead wood of a wound of a liv¬ 
ing root spui of Lanx occidentaks 

Fig 2 Sporophoi e from a small root of the mam spur, Lanx omdeniahs A por¬ 
tion of the root was still living The mycelium had extended a distance of 2 oi 3 
feet m each diiection 

Fig 8 Basal section of a stipe or '*root’’ 15 mches long regeneiatmg a small 
sporophore 

Fig 4 Longitudinal sections of loots of Lam occideniaJis decayed through the 
action of the mjcelium of P berkekyi The black lines show extent of mycelium 
in the wood 




Pl\TE IX POLTPORUb BERRTLEYI 





THE BROWN ROT CANKER OP THE PEACH 

R. A. J E H L E 
With Plate X 

During the summer of 1911 and 1912 the ivnter investigated a canker 
which was prevalent in Niagara County, New York. A large number of 
peach orchards within a radius of about ten miles of Newfane were visited 
and many cankers were found in some of them, while in others there were 
relatively few. In one orchard, containing about two thousand trees, 
almost every tree had from twenty-five to fifty cankers (plate X, fig, 1), 
and none of the orchards visited were absolutely free. The varieties 
chiefly grown in that region are Elberta. Early Crawford, Late Crawford, 
and Early St. John. All seem to be very susceptible to the disease, but the 
Elberta appears to suffer more than the other varieties. 

Cankers were found on limbs of all sizes, from those of the second year’s 
growth to those of the larger main limbs, but they were most prevalent on 
limbs about one to two inches in diameter. The fihst symptoms of the 
canker are a sinking of the tissue just beneath the bark, followed by the 
formation of a gum pocket in this sunken area. Later, the bark cracks 
and splits and the gum oozes out as a sticky mass. A callus is soon formed 
outside of the diseased area and sometimes the wound heals over, but 
usually this callus becomes diseased. The following year healing is 
again attempted and the callus usually is again invaded. This process is 
repealed year after 3 'ear so that several such calli are foimed. The writer 
has seen as manj*^ as five on a single canker. In many of these cankers, bj' 
removing the bark, discolored areas can be seen extending into the healthy 
tissue at the upper and lower extremities. The cankers are always much 
longer than broad, but in many cases the branch is completdy or almost 
girdled and the portion of the branch be 3 'ond the canker is killed. 

In all of these cankers fruit spurs or branches are to be found, and to some 
of these were still clingmg mummified peaches which had been attacked 
by the brown rot fungus, Sclerotinia civerea (Bon.) Schroet. When this 
point was noted it suggested that these cankers might be caused by this 
fungus, it having gained entrance to the wood throu^ the fruit spur and 
spread out in the bark when it reached the large limb, thus producing the 
canker. It seems to be the very general opinion among European workers 
that the brown rot fungus of America is Sderohnia dnma. The writer 
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has under observation cultures of Sclerotinia cinerea and Sclerotmia fruc- 
tigena from Europe with which several of our American forms are being 
compared. At present he is of the opinion that our common form, usually 
called Sclerotinia Jructigenay is really Sclerotinia cinereay although further 
study is required to reach a satisfactory conclusion. In any case the 
organism mentioned in this paper is the common brown rot fungus of the 
peach and plum as it occurs in eastern United States. The discolored tissue 
in the cankers was examined and mycelium found in abundance. In one 
of the mounts made from a canker collected on May 4, 1911, conidial 
chains were found which were identical in every respect with those charac¬ 
teristically produced by the fungus, Sclerotinia cinerea, and on May 27 
similar chains were found in another canker. 

On June 7 poured plate cultures of potato agar were made from wood of 
cankers obtained from various places. The cankers wore first sterilized 
by burning alcohol on the surface, then strips of diseased wood were cut 
out just under the bark with a sterile scalpel. These pieces were planted 
in poured plates of potato agar and within twenty-four hours ash-gray 
conidia were produced all over the wood. Microscopic examination showed 
them to be identical in size, shape and manner of growth with those pro¬ 
duced by the fungus on peach mummies. Some of these conidia were 
transferred to slant tubes of potato agar and within a few days pure cul- 
txires of Sclerotinia cinerea were secured. During the summer of 1911 and 
1912 similar results were repeatedly obtained. 

On May 13, 1911 six brown rot peach mummies were tied to peach limbs 
and moistened several times daily in order to keep a film of moisture be¬ 
tween the mummy and the bark. These were examined on May 26 and one 
had become fastened to the limb, to which it was tied, with a gummy sub¬ 
stance. When the mummy was removed the limb showed the character¬ 
istic symptoms of brown rot canker, the fungus having apparently entered 
the limb through a slight injury in the bark. Pieces of bark were removed 
from three twigs with a sterile scalpel, and peach brown rot mummies were 
tied to the wood where the bark had been removed. When these were 
examined they were all found to be gumming heavily and showed distinct 
symptoms of the disease. Similar results were obtained repeatedly during 
the remainder of the summer. Plate X, figure 2, shows a canker produced 
in this manner. The mummy was tied to the peach limb in June, 1911, and 
the limb was collected and photographed in December, 1912. 

On June 24 peach twigs were inoculated with conidia and pieces of myce¬ 
lium from pure cultures of Sclerotinia cinerea. The most successful results 
were obtained when pieces of the mycelium were placed in contact with the 
cambium layer, then wrapping the wounds with paper. The checks were 
treated in exactly the same manner, except that no mycelium was placed in 
contact with the cambium layer. This method was employed in all of the 
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following inoculations. On June 23 five peach twigs were inoculated and 
five others Avcre loft as checks. When these were examined on June 28 
infection had taken place in every wound which had been inoculated; and 
on some of them the characteristic ash-gray conidia of the fungus were 
being produced in large numbers, accompanied by oozing of gum about the 
wound, while in the checks there was only slight or no gumming and no 
evidence of infection. July 20, 21 and 22 ninety-five more limbs w’ere 
treated in the same manner and inoculated, while ninety-five others were 
left as checks, thus making a total of one hundred inoculations and one 
hundred checks. These were all examined on August 5 and on all of the 
inoculated limbs typical brown rot cankers were being produced, accom¬ 
panied by the oozing of a great abundance of gum from the wounds, while 
those twigs and branches which were merely cut and not inoculated were 
healing over, with little or no gumming. During the summer of 1912 simi¬ 
lar inoculations were made using strains of the fungus obtained from vari¬ 
ous sources with the same results. 

When the cankers produced by inoculation in 1911 were examined in 
the spring of 1912, and again in December, 1912, none of them showed any 
signs of healing over, while the checks had almost entirely healed. Plate 
X, figure 3, is a photograph of one of these inoculations as it appeared 
in December, 1912, and figure 4 is a photograph of a check as it appeared 
at the same time. Figure 5 is the photograph of a canker produced natur¬ 
ally. Four of these cankers produced by inoculation in 1911 were removed 
from the trees and brought into the laboratory, and on jMay 23 poured 
plate cultures were made from small pieces of wood taken just beneath the 
bark at the junction of diseased and healthy wood. WTien these were 
examined on June 1 mycelium had grown from these pieces of wood out 
on to the agar on the plates, and the typical ash-gray brown rot conidia 
were being produced. Transfers of these brown rot conidia were made to 
slant tubes of potato agar, and within a few days pure cultures of Sclero- 
tinia cinerea were obtained. Thus, the fungus had remained alive in the 
cankers during the winter and only needed favorable conditions to call it 
forth into activity. Limbs of all sizes were used in these experiments, 
from the previous j’-ear’s growth to the large main limbs of the tree, and 
infection took place readily in all cases. Some inoculations were made on 
current j^ear’s growiih with the result that the fungus killed it outright, 
producing twig infection identical with that produced in nature. 

A careful study of the peach orchards in the vicinity of Newfane revealed 
the fact that the fxmgus enters the limbs of the peach trees in two distinct 
ways, namely, through the diseased blossoms and through the diseased 
fruits. During the spring of 1911 and 1912 blossom infection was found to 
be very prevalent in the peach orchards around Olcott, Burt, and Newfane. 
It was especially abundant in orchards where brown rot apothecia were 
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produced in large numbers. Blossom infection was carefully studied dur¬ 
ing the spring of 1911 and 1912 and infection seemed to begin at the calyx 
or shuck and spread from there into the stamens and pistil, accompanied 
by a withering and browning of the diseased portion. Sometimes only the 
shuck becomes diseased and this is then shed without further injury to the 
pistil, but usually the entire flower becomes infected and the disease travels 
down the pedicel of the peach flower, finally entering the fruit spur, causing 
there the exudation of a large quantity of gum, which surrounds the blossom 
and seals it fast to the spur. Such diseased blossoms remain clinging to the 
fruit spurs during the entire summer, and whenever there is sufficient mois¬ 
ture the t 3 q)ical ash-gray conidia are produced in great abundance on the 
infected floral parts or fruit spur, and are a source of infection for healthy 
fruit. Where the fruit spurs are borne on large peach limbs the fungus 
may travel down the spur into the large limb where it spreads out and pro¬ 
duces a canker. When the spur is produced on a small limb, that limb is 
killed outright and typical twig blight is produced. The fungus may 
continue this killing process until a large limb is finally reached and then 
maj’’ spread out and form a canker. Sometimes the fungus travels slowly, 
and only a small area surrounding the fruit spur becomes infected. 

During the summers of 1911 and 1912 there was very little brown rot 
on the peach fruit in the Niagara district. What little did occur was found 
when the fruit was ripening. The brown rot on the fruit was carefully 
studied, and in almost every case it was observed that the disease passed 
into the fruit spur and from there gained entrance into the limb which bore 
the fruit. Sometimes cankers were eventually produced, while in other 
cases the disease progressed a short distance and apparently produced no 
further injmy. On July 5,1911, five peaches were inoculated with Sclero- 
tinia spores by stabbing the fruit with a sterile needle, and introducing the 
spores. When these were examined on July 12, it was found that the fun¬ 
gus had entered the fruit spur in every case. Thus the fungus may enter 
the spur within seven days after the fi*uit becomes infected with brown rot. 

T he control of the canker disease may be undertaken along the three 
following lines: control of blossom infection, control of fruit infection, and 
b^’^ surgical methods. 

For blossom infection seH-boiled lime sulphur (8-8-60), concentrated 
lime-sulphur (1-40), and dusting with sulphur were tried. The applications 
were made just before the blossoms opened. “Where the self-boiled lime- 
sulphur and dry sulphur were used, just as much blossom infection was 
found on the sprayed and dusted trees as on the untreated trees, but very 
little was found on the tree sprayed with concentrated lime-sulphur, and 
absolutely no injury to the blossoms or leaves resulted from the application. 

Spraying for the control of brown rot on the fruit was attempted in several 
peach orchards during the summer of 1911 and 1912, using self-boiled lime- 
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sulphur (8"-8~50), atomic sulphur (5-50j, and sulphur in suspension (5-50), 
in all cases follo-vsdng the directions of W. M. Scott (7) in his bulletin on the 
Control of Peach Brown Rot and Scab. Yerj’’ little brown rot occurred in 
the district during that time. Consequently, no results were obtained from 
most of these experiments. Yliere the disease was present, brown rot 
infection on the fruit was reduced from 10 per cent on the check trees to 
1 per cent on the sprayed trees, all materials giving equally good results. 

]\Iany cankers in the vicinity of Burt and Newfane were cleaned and 
treated during the summer of 1911. In cleaning out the cankers all of the 
diseased wood was removed, the wound pointed at the upper and lower 
extremities, and the cambium and bark cut at right angles to the wood. 
The cankers were treated with a disinfectant (usually corrosive sublimate, 
1-1000) and coated vdth gas tar. These treated cankers were frequently 
examined during the summer of 1912 and they were all observed to be heal¬ 
ing nicely. 

Except for the mention of this disease by Dr. Giissow (5) in his last 
report, the VTiter has never found brown rot reported as causing cankers on 
large peach limbs. It has been reported by Salmon (G) as producing a 
canker on apples in England. He asserts that the fungus enters the limbs 
directly from mummified fruits, and that conidia may be produced over the 
cankered area, breaking out through cracks in the bark from the under- 
l 3 dng mj'celium. F, A. Vaugh (12) describes a canker on plum trees which 
he attributes to the brown rot and plum pocket fimgi. His opinion is that 
the fungus sthrts the cankers by killing the fruit spur, which induces gum¬ 
ming, thus preventing the healing of the w^ound. The disease has been fre¬ 
quently reported as attacking the twigs of the peach, cherry, apple, and 
plum. Erwin F. Smith (8) records it as attacking peach twigs in the Dela¬ 
ware and Chesapeake peninsula. Card and Sprague (2) report that in 
1901 an^ 1902 the diseases attacked the twdgs of the sand cherry in Rhode 
Island. 

Sorauer (9) is of the opinion that the fungus can attack the fruit and 
twigs more easily if they have first been wounded hj frost or in other w^aj's. 
Chester (3) notes it on peach twigs in Delaware in 1892, and Bailey (1) in 
New* York in 1894. Taft (10) finds it on plum twigs in Michigan in 1894. 
Woronin (13) reports the brown rot fungi, of which he considers that there 
are tw’'o distinct species, Sderotinia cinerea and /S. fructigena, as attacking 
twigs of the cheny and apple in Russia. W. M. Scott (7) says: “The fun¬ 
gus f^so attacks the twigs, thus often destro;^dng a portion of the fruit 
crops at blossoming time. The diseased blossoms turn brown and become 
dried, adhering to the twigs for some weeks. The fungus may extend 
from the dead blossoms into the bark, forming a small brown canker which 
frequentlj^ girdles the twig.'^ Goff (4) reports the disease as attacking the 
native plums in Wisconsin, and E. Voges states that Sderotinia frucHgena 
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and l^dcrotima cnieita attack apple and cherry twigs in Germany. Dr. 
Shear, at the Clc^-eland meeting of the American Phytopatliological 
Society, reports it a*- exceedingly destructive, and as producing largo cankers 
on cherries, plums, and apples in Europe. 

The writer wishes to aelmowledge his indebtedness to Dr. D. Roddick 
for numerous helpful criticisms and suggestions. 

KANbAs Agricultural College 
IVlAmiiTTAN, Kansas 
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Extlanation op Plate X 

Fig. 1. A peach orchard near Burt, N. Y severely infebtod with brown rot canker. 
There were from twenty-five i o fifty cankers on almost every tree. 

Fig. 2. A brown rot canker produced on a poach limb by removing a piece of bark 
with a sterile scalpel and tying a peach mummy to the exposed portion. 

Fig. 3. A brown rot canker produced on a peach limb by removing a piece of bark 
with a sterile scalpel and introducing spores and mycelium from pure cultures of 
Sclerotinia cinerea just beneath the cambium. 

Fig. 4. A peach limb treated in exactly the same manner, except that no spores or 
mycelium were introduced into the wound. Note that the wound has almost com¬ 
pletely healed over. 

Fig. 6. A peach limb upon which a brown rot canker has been naturally produced. 
Note the fruit spur through which the fungus entered the limb from a diseased fruit. 












NOTES ON SOME DISEASES OF TREES IN OUR NATIONAL 

FORESTS. IIP 

Geouge Gbakt Hedqcoce 

, The present paper is a continuation of obsen^ational notes® on forest 
diseases, made chiefly by the writer during August, September and October, 
1912. 

WOOD-ROTTING DISE-iSES OF FOREST TREES 

Polyporus dryophilus Berk., or a closely related species, is the cause of a 
disease of the heartwood of the aspen (Popidufs tremuloLdes) in some por¬ 
tions of Colorado. Like Fomn applanatus (Pers.) Wallr, it is associated 
T^ith Pomes igniariiis (L.) Gillct. It attacks the trunk of the trees chiefly, 
entering the heartwood either through fire scars or in the base of dead limbs 
after they arc broken off, and causes a heart rot of a j'ello'nish color, inter¬ 
spersed with' strands of bronii mycelia near the region where the sporo- 
phoros originate. The trees die either by breaking off, or in some cases, 
from the direct effect of the fungus, which, when the disease becomes far 
advanced, attacks the sapwood, pi'oducing a Avliite rot. This in the aspen 
is not a piped rot, such as is caused by P. dryophilus in species of oaks. 
The difference in the texture of the rotten wood in the aspen as compared 
with that in the oaks can hardly be ascribed to a difference in the wood of 
the hosts attacked, and since the sporophores vary slightly from those of 
P. dryophilus in form and color, it is very probable that the fungus is a 
different species. 

Arminaria mcllen Yahl attacks the roots of many species of trees both 
in our eastern and western forests. It, or a closely related species, is knoA\-n 
to attack the following host trees: Alnns oregona, Betula lutea, B. nigra, 
Castanca dentata, Larix occidentalis, Pinus contorta, P. JlexUis, P. ponderusa, 
Plaianus mighiii, Populus trmuloides, Robiuia pscudacacia, Tsuga hetero- 
phylla and various species of Quercus. 

WINTER AND FROST INJURIES TO FOREST TREES 

It is not uncommon in mountain valleys, especially in Colorado and to 
the northward, to note in late spring a killing of the young growing tips of 
coniferous trees. This takes place during a severe frost or freeze occurring 

A Published by permission of the-Secretary of Agriculture. 

‘ Hedgoock, George G. Notes on some diseases of trees in our national forests. 
II. Phytopathology 2:73-80. April, 1912. 
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aftei the yount; endt. of the shoots have formed a new groA\dih of leaves. 
The young leaves and sterns being ^till soft and succulent are apparently 
kille(l by the ruptuie ot cells in then tissues. They wilt dovm and die at 
once, assuming a leddisli tinge or color, and remain in a recurved position. 
This recurved position and reddened color is conunon to a number of species 
of conifers which suffer njury, cbpecially Abies lasiocarpa, A. concolorj 
Picea enijehnanm, P. pariyano, Phciidotsuga taxifoha and Larix occulenlalis. 
The injuiy usually occurs cither in narrow valleys and canyons or near 
where these open into larger valleys or canyons. Such localities are often 
knovm “frost pockets/’ o^\ung to the frequent recurrence of late frosts 
in such places. The frequent injury to the trees may give them a ragged 
appearance, due to an uneven grovdh of the t\ngs and limbs. 

A second foim of injurj^, a true winter injury, which in some localities 
has been called the “red belt,” occui's in a mild form sporadically in small 
ai eas every year in some one of the noi’thern Rocky Mountain states. The 
labt general occurrence in a severe form was during the winter of 1908- 
1909® when 40,000 acres of trees were killed and many more injured in 
^Montana alone. The injury also occurred in isolated localifes as far east 
as the Black Hills in South Dakota, and as far south as Colorado.^ 

In tins form of injury, w^hich usually occurs either in mid-winter or in early 
spring, the leaves of conifers redden and dry up, the younger leaves being 
the most often affected. The growing tip is often killed and even the cam¬ 
bium layer on one side of the tree may be injured, the injury being usually 
noore bcverc on the w^est side of the trees affected. It is more connnon on 
westerly and north w^esterly slopes and in narrow belts at certain altitudes, 
but, in one instance noted, tree^ on a southerly slope were also injured. 
During the winter of 1910-1911 such an injury occurred to trees on a series 
of southerly slopes near Monarch, Montana. Conifers on those slopes 
exhibited marked indication of injury" the following summer, but during 
the next season they partially recovered, although often presenting a ragged 
appearance on the northwest side, due to the premature shedding of the 
leaves and to the death of many of the terminal buds. Trees of the follow¬ 
ing species, named in order of the injury received, from the greatest to the 
least, were injured near Alonarch: Pinns conioHa^ Pinus ponderosa, Pheu- 
dotsuga 'axifoKa, Abieti ladocarpa, Pinus flexilisj Juniperus scopxilonim, 
Junipeinis occidentalU and Juniperus sibirica. The last three species suf¬ 
fered only a slight injury to some of the leaves on the upper shoots. Very 
little or no snow was on the groimd at the time the injury took place. 

® Hedgcock, George G. Winter-killing and smelter-injury in the forests of Mom 
tana. Torreya 12: 25-30. 1912 

* Hartley, Carl P. Notes on winter-killing of forest trees. Forest Club Annual 
(University of Nebraska) 4: 39-50. 1912. 
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During the present summer (1912) a small belt of injur}" of this kind, 
which had taken place during the Tvinter of 1911-1912, was noted on young 
lodgepole pines {Pinas contorta) near Rollinsville, Colorado, on a westerly 
slope a few miles east of the continental divide. 

Owing to the fact that, in all cases noted, the trees were injured worst 
on the west side, and the death of the leaves and shoots was apparently a 
drying-out process, it is believed by many observers that the injury is caused 
by warm, dry, westerl}'' winds of high velocity which are in the nature of 
‘^Chinook” winds.® These affect only those trees which have their roots 
immersed in frozen earth. At the higher elevations the early snow"s cover 
the earth with a deep blanket, and it is assumed that, as a rule, the roots of 
the trees in our mountain forests are not encased in frozen earth in mid¬ 
winter. A warm spell and thaw often removes all the snow on more ex¬ 
posed slopes at lower elevations, and there is a temporar}" raising of the 
snow line to a higher elevation. Severe cold weather without snow freezes 
the bare ground on these exposed positions, and the trees found here are 
subject to winter injury, provided that proper air conditions and high, 
warm, dry, winds occur while their roots are in this condition, even though 
the frozen earth may afterward be covered with snow. Again, a portion 
of the forests lower down may be subjected a second time to a thawing-out 
process, leaving the soil free of frost, only to be followed by a heavy snow, 
so that both higher up and lower down the earth is not frozen, while mid¬ 
way there is a belt of frozen earth beneath the snow. This latter view, 
which I believe was first advanced by D. T. Mason, Assistant District 
Forester, is favored by a number of western investigators. 

SMELTEB INTJTJET TO THE FOBESTS 

A visit was made by the writer in October, 1912, to the region near the 
great Vashoe smelter at Anaconda, Montana. The belt of acute smelter 
injury in the Deerlodge national forest in the vicinity of Anaconda has 
been greatly extended during 1911 and 1912, especially during the past 
growing season. Acute injury to the lodgepole pines has become general 
in a number of localities from nine to twelve miles from the smelter, where 
formerly the trees exhibited only the chronic form. The trees in these 
localities are dying rapidly. 

Limber pines {Pinus flexilis) on the south slope of the hills adjacent to 
the smelter on the southw"est exhibit the acute form of smelter injury this 
season and are dying slowdy. A study of the cells of the leaves of this 
species of pine and of the two species of Juniper also present, reveal the 
fact that these species, which have been considered resistant to smoke, 


* Hartley, Carl P. Loc. cit., p. 46. 
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do buft'or iujury fion. thi* fumes, even'vvheie the loaves are not apparoulK 
injured. The ueorotion liiigs of the tvood of Pi7}ui> llexiUs, even at a dis¬ 
tance of ten niilcs from tne smelter, show a gradual diminution of growth 
in recent years, and it is a grave (question whether it would be possible to 
reforest with thi' species in the smelter zone by the process of artificial 
planting. Within the region of acute injury no fertile seeds were found in 
the cones of any species of conifers, with the exception of the junipers. 
This proves that there is no hope of natural reforestation in this region 
under the existing condition'^. 

Office or I^WESTIG.mo^*fe in Foke,st Pvthologt 
BUREA r OF Pl.4NT Indestry 
Washington, D. C. 



abnoe:mal routs of figs 

Frederick A. Wolf 
With Plate XI 

Several birall branches taken from cultivated fig trees, which for a num¬ 
ber of years have either failed enliroh to set fruit or have produced only a 
small crop, were lecently sent me for examination as to the cause of this con¬ 
dition. Upon these irnga were nuniorom tylindrical or conical outgroviihs 
3 to 0 mm. in length and 1 to 2 mm. In diameter at the base. It was found 
upon visiting the orchard subsequei»tly that these processes were present 
also upon the tnmk and larger branches, occurring for the most part upon 
the lower side of the limbs or on the north side of the trees. These out- 
grovlhs may be more or less grouped or isolated as shown in figure 2, and 
in the young condition show a fissure in the cortex, indicating that they 
have been formed from the underlying tissues and have penetrated the bark 
upon emergence. 

OutgroTvi;hs similar in appeafanco, and apparently similar in structoe, 
have been observed from time to time both on herbaceous and woody plants, 
but so far as is known no previous account has been made of their occur¬ 
rence on cultivated figs. Kissa (1) described them as‘‘Kropfmaser’' 
on Pirns malus chinensisj Jaeger (2) on apples, Soraucr (3) onRihes nigrum^ 
Prnnus paduSj Cydonia vulgaris, and on species of Acer and Tilia. Among 
the wTitings of Rleyen, Gopport, Pchiacht, Tr6cul, Dutrochet, Hartig, 
Masters and Finnk one maj" find descriptions of these pathological forma¬ 
tions. The so called chichi” of Ginglco biloba (4) is of the same nature. 
The cylindrical processes of Gingko, the smaller of which are the size of 
one’s finger and the larger 2.2 meters in length and 30 t*m. in diameter, re¬ 
semble twigs, except that no leaves are developed unless they come in con¬ 
tact with the soil, in which case roots may also be formed. In cross sec¬ 
tion they reveal annual rings, continuous with those of the branch. The 
outgrowths on figs, however, reveal no evidence of a yearly increment of 
growth. 

Several cuttings of these diseased figs were placed in moist soil under 
bell jars to permit the further development of the processes. All of the 
outgrowths which were buried in the soil continued to grow as is shown in 
figure 1, so that within ten days many of them were an inch or more in length. 
Those above the surface of the soil exhibited no developmental changes, 
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but in the course of time new outgro^ihs. similar to those already present, 
were formed. An avamination of the anatomy of these cylindrical growths 
from transverse and longitudinal sections adds further e^■idence to the 
fact that they are roots which have arisen from dormant buds. They are 
found to possess radial vascular bundles ^rith a tetrarch arrangement of 
the elements. 

Various explanations have from time to time been given to account for 
h}’perplastic development of this sort in plant tissues. Frank (5) regards 
the large projections as due to adventitious buds and the smaller ones to an 
abnormal increase in size and form of the medullary rays. In the case of 
Gingko (4) the formation of '‘masercylinder” could always be traced back 
to a latent bud, and provisional buds developed from it. In certain other 
plants the processes have been described as outgrowths of cortical tissue. 
Sorauer (3, p. 385) found that gooseberries which grew near a compost heap 
formed these projections, indicating that there was a local plasmatic de¬ 
rangement in certain tissues, the over supply of food having tended to 
produce a change in turgor. Kenjiro Fujii (4) suggests that the formation 
of “masercylinder” of Gingko is accompanied by an indication of local in¬ 
crease of nourishment. Frost injurj' has been r^arded as an inciting cause. 
Mites and lice may esercise an influence in initiating the development of 
outgrowths. However, the development by figs of processes which are 
morphologically roots and which may be made to function as roots if they 
are broi^ht in contact with the soil, seems to be primarily a response to a 
superabundance of moisture. The annual rainfall for the locality in which 
the trees are growing is between 60 and 70 inches. Further than this 
the affected trees are so shaded and protected against suitable air drainage 
by buildings and other trees that the growth of vegetation on the ground 
floor is completely inhibited. The absence of direct illumination seems, 
however, to be only an indirect factor, judged from experiments in which 
new outgrowths were formed by plants placed under bell jars and exposed 
to direct sunlight. 

Alabama Poltpechxic Institute 
A uBxmN, Alabama 



1913] 


Wolf: Abnormal Roots of Figs 


117 


REFEBENCIiS 

(1) Eissa, N. W. EropfmafierbildungbeiPirusmaluschinensia. Zeitschr. Pflan- 

aenkr. 10:129-132, pis. 3-4. 1900. 

(2) Jaegee, Julie. TJeber Kropfmaserbildung am Apfelbaum. Zeitschr. Pflan* 

zenkr. 28: 267-273, pi. 7. 1908. 

(3) SosAnEB,P. HaadbuchderPflanzenkrankheiteii. 1:378-387, 1909. (Third 

edition.) 

(4) Eenjieo Fujii. On the nature and origin of the so-called “chichi” (nipple) 

of Gingko biloba. Bot. Mag. 9:440-441, pi. 8. 1895. 

(5) Fbane, A. B. Die Erankheiten der Pdanzen. 1:82. (Second edition.) 



118 


Pt roPVrH0^»61 


[“VoL 3 


ExPI VTION OF Pij iTB XI 

Tig 1 A t\vig vh ch wis placed m wet soil to the bud at a 
Fig 2 The piojections have giown into true loots Tw>gsta\en from trees which 
show the numeroub processes Almost nat nil size 





, THE JONATHAN SPOT ROT' 

M E L. T. C O O K A n’d G. W. ]M a R T I X 

One of the most troublesome storage rot^ of apples in New Jersey is the 
so-called Jonathaai spot.’^ The spots appear soon after the fruit comes 
from cold storage and may also occur on mature fruit in the orchard, espe¬ 
cially when it is picked late. They are small, «?eldom more than 1 cm. in 
diameter, \isuall 3 ’' circular, broT^mish or black in color and slightlj" sunken. 
In most cases the point of infection appears to be through the lenticels, 
but infections may occur through fruit cracks and other slight wounds. 
The diseased tissue is dr}", shallow and may be readil}" separated from the 
healthy tissue. It can be easily distinguished from the Baldwin spot and 
from the New Hampshire fruit spot. The \\Titers have also foimd what 
appears to be the same disease on Nero, Smokehouse and Ne\\1;owTi Pippin.^ 

Cultures were made from these spots by means of the folloTvdng method. 
The surface of the fruit was thoroughly disinfected with a 5 per cent forma¬ 
lin solution and then washed vith sterilized water. The peel from the 
large spots was removed with a sterile knife and small bits of the tissue were 
put in petri dishes containing culture media. In the case of the extremelj’’ 
small spots the cut surface of the bit of peel was placed directly against the 
medium. Fullj" 90 per cent of these cultures, including those made from 
the smallest spots that wc were able to detect, gave luxuriant and charac- 
teriistic groT\i:hs of Alternaria. 

Repeated inoculation exi^eriments indicate that the organism which we 
isolated from the Jonathan spot can cause tjTpical spot rot. However, 
om* inabilitj” to secure Jonathan apples which were absolutely free from the 
disease made these experiments unsatisfactory". Our checks almost invari¬ 
ably’’ developed the spots and therefore our only method of detennining 
the effect of the inoculations was by" counting the spots, which necessarily 
made the results inconclusive. 

An Alternaria rot was first reported a«5 attacking both apples and pears 
by Longyear of Colorado, in 1905, who also reported finding an Alternaria 

^ Read before the American Phytopathological Society at Cleveland, 0., January 
2,1913. 

* Since the presentation of this paper, Scott and Roberts have reported a “Jona¬ 
than spot/' which they consider a physiological trouble, on Jonathan, Esopus, 
Yellow Newton, Grimes Golden and Arkansas Black. U. S. Dept. Agr., Bur. PI. 
Ind. Circ. 112. February 8,1913. 
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in the cores of apple* from Califorma. Thi* disease, hoTrever, was strictly 
a blossom-end and core rot and is. not mentioned as being the cause of a 
spot rot. We also have collected Alternaria blossom-end and core rots from 
Gravensteins and White Ohio Pippins in New Jersey, but the organisms 
would not cau'se the Jonathan spot, nor did they seem to be quite the same 
as the Alternaria isolated from the t3q)ical Jonathan spots. Furthermore, 
cultures from core rots in western Winesaps gave two Alternarias, one with 
long and the other with short spores, but both failed to produce Jonathan 
spot rot, although the former would readily produce a soft rot. This 
appears to indicate that the Colorado blossom-end and core rot is different 
from the New Jerse}' Jonathan spot rot but may be the same as the New 
Jersey blossom-end and core rot. Storage rot due to Alternaria has also 
been reported by H. J. Eustace, but there is no way of determining which 
particular form is responsible. Morse and Lewis reported an Alternaria 
from Maine in 1910 as causing a blossom-end rot and also as attacking the 
fruit through wounds, but they did not connect this organism with the 
forms occurring on the twigs and foliage. 

It appears to the writers that we have at least three different species or 
varieties of Alternaria causing apple rots: (1) one causing a blossom-end 
and core rot, which is probably very widely distributed throughout the 
country; (2) one causing a dry spot rot on the Jonathan, and probably on 
other varieties, and distributed over a more restricted area; (3) one or more 
either causing or following storage rots. 

This disease is becoming more and more severe in New Jersey and it is 
very evident that our orchard treatments must take it into consideration. 
The data secured up to the present time indicate that the infection occurs 
in the orchard and that the susceptibility of the various varieties depends on 
the character of the lenticels. The time of infection and the method of 
treatment are still undetermined but work will be carried on throughout 
the coming year. 

New Jersey Agricultural Experement Stations 
New Brunswick, New Jersey 



STUDIES ON THE WATER CORE OF APPLE 

P. J. O’G A R A 

With Two Figures in the Text 

Water core of apple is a trouble which is not restricted to any one dis¬ 
trict where apples are grown, but is found to occur more or less generally 
over the country, particularh' in the arid and semi-arid districts. Reports 
of this trouble have also come from apple growing districts of Europe, 
Asia and Africa. Although the trouble has been known for some time, data 
of verj' little importance is be to found in American plant pathological and 
physiological literature. It seems that very little serious work has been 
done in the matter of detenmning the true cause of the disease. Some 
European writers have held that the disease is caused by bacteria, although 
others have shown that the trouble is not due to any parasitic agency. 

The writer has done considerable work on this disease during the past 
few years, and in no case has it been possible to identify any organism as 
the causative agent. All the methods known to modem bacteriology 
especially those used in the study of ultra-microscopic organisms, have 
failed to show the presence of anj’^ organism. Numerous attempts have 
been made to inoculate healthy fruits by injecting the juice from water- 
cored spots of diseased apples, but in no case did the inoculated fruits de¬ 
velop any symptoms of water core. In a previous papei^ the writer 
mentions the* presence of various organisms, especially Alternaria sp., 
in connection with his studies on water core, but in no case could it be 
shown that any organism caused the disease. 

The characteristic appearance of water-cored apples is so well known that 
a' minute description is hardly necessary here. The affected apples have 
hard watery areas extending outward from the outer edges of the seed 
cavities. In the beginning stages, the first appearance of water core is in 
connection with the vascular system. Each bundle wiU show a water- 
soaked area surrounding it, and, as a rule, this area makes its appearance a 
short distance from the stem. As the vascular system is variously branched 
upward, water-soaked areas may appear at almost any place in the fruit. 
In later stages the seed cavity u^xially contains liquid, and the hard inner 
membrane of the carpels is cracked and covered with hair-like growths 

* O’Gara, P. J. Water Core of Apple. Office of the Patholo^t and Entomolog^t 
for Rogue River Valley, Medford, Oregon. Bulletin 9. October 11,1912. 
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which finally assume a broTOisii appearance. The fruit has a somewhat 
sweetish, fermented flavor, and the waterj" parts contain more sugar and less 
acid than the normal or unaffected parts. It is during the later stages of 
the disease, e&peciallj" where ciack^* appear in the calyx- or blossom-end, 
that we find fungi and bacteria present. Alternaria sp, is a common intru¬ 
der, and produces^ serious core rot. This latter trouble, namely, Alterna¬ 
ria infection, ma 3 r be prevented by" the proper and timely application of 
Bordeaux mixture. 

During the past season the WTiter has had the good fortune to be able to 
do some very interesting w’ork in connection with water core. It was found 
that conditions affecting transpiration are the prime factors inducing this 
disease. (I use the term “disease'’ because I believe that it is just as cor¬ 
rect in this case as though the trouble were due to a parasitic organism.) 
The conditions affecting transpiration in plants are so well known to plant 
ph 3 ’siologists that I need not enumerate them here. Before giving the 
data upon which my conclusions are based, I shall enumerate the condi¬ 
tions favoring water core. It must be understood that no single condition 
may produce water core; as a rule, it is a combination of perhaps two or 
more factors. In some cases avoidance of the trouble may be possible; 
however, for the most part, it is entirely impossible to prevent it because of 
the fact that certain climatological factors enter into the problem. The 
most prominent factors inducing water core are: 

1. Excessive or strong vegetative growth, especiallj" in j'^oung tree'? just 
coming into bearing. Such trees usually’' set light crops and the fruits are 
abnormal in size. Fruits borne far out on the terminals are very’’ liable to 
water core, whether the trees are old or ymung, providing the trees are 
vigorous. Trees making poor growth, which may be caused by’ soil condi¬ 
tions, lack of moisture, root trouble, or any’ other cause, rarely" show w’ater 
core in the fruit. 

2. High cultivation is a factor, but alone would not cause the trouble. 
However, well cultivated soils retain moisture much better than those 
which are not cultivated, hence, as a rule, high cultivation will promote 
vigorous growth and, therefore, favors water core, providing other factors 
are present. 

3. Excessive precipitation or irrigation shortly before the maturity of the 
fruit, if followed by great extremes of temperature and atmospheric humid¬ 
ity’*, are factors of the greatest importance. During hours of sunshine the 
moist ground is warmed to such an extent that water is readily taken up 
by the root system, and at this time transpiration is also very rapid. Dur¬ 
ing the night the atmospheric temperature lowers to the point of saturation, 
this often being very little above the freezing point; however, the moist 
soil in which the roots are growing remains warm, or at least several degrees 
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above that of the air temperatxire. Under buch conditions, sap pressure 
is continuous, but tran<=!piration is checked. Evaporation cannot take place 
from any surface when, the surro undirfg medium (air, in this casej has 
reached the point of saturation. With transpiration checked and the 
sap pressure continuing, the tissues along the lines of greatest pressure must 
give way. The&e tissues are found in the fruits, especially those farthest 
out on the terminals, because they are exposed to extremes of temperature. 
Fruits on the south or southwest sides of trees are always most affected. 

4. Severe pnming shortlj’ before the ripening period, or defoliation by 
disease or otherwise, thus causing the fruit to be exposed as well as reducing 
the evaporation bui*face of the tree, will have a tendency to produce water 
core, 

5. Frosts, which are severe enough to injure the foliage, have an effect 
similar to that of defoliation, since leaves which are so injured no longer 
function as true agents of transpiration. Certain chemical activities are 
also set up in plants after frosts have injured them, and this produces 
rapid ripening in the case of apples. It is quite noticeable after a heavy 
frost that apples color rapidly, this being due to the formation and activity 
of certain enzymes. 

(5. Cell tension or turgor may be induced by the rapid conversion of 
starch into sugar. This tension ma 3 ’' be caused in two ways: (1; by the 
rapid absorption of water by the sugar through osmotic pressure; {2) by 
the rearrangement of the molecules during the process of starch conversion 
into sugar. This, however, is of less importance than the other factors 
enumerated above. 

The weather conditions which favored water core during this season, 
particularly in this district, are shown in the accompanying tables of tem¬ 
perature, relative humidity and precipitation for the period beginning 
August 26 and ending Sepleml)er 30, 1912. The thermograph records 
showing the peculiarity of the temperature curv^es are also given. For 
convenience in showing the relationship between temperature and humidity, 
the extremes of relative humidity in percentages are shown graphically on 
the thermograph records. This is done because there was nohy^grograph 
at hand to trace the actual relative humidity curves. The months of July 
and August were particularly dry**, the precipitation for July being 0.20 
inches, and for August 0,07 inches. Dming this period practically clear 
weather prevailed. Beginning with August 31 and ending September 8, 
1.15 inches of rain fell. Following this period of moderate temperatures 
came three weeks of clear weather with high temperatures during the hours 
of sunshine and low temperatures during the nights. As will be seen by 
inspecting the table and the thermograph records for this period, the daily 
range of temperature reached as high as 48®F. The difference in relative 
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TABLE I 


Maximum and minimum temperatures,* relative humidity, precipitation and state of 
weather. United States Weather Bureau Station, Medford, Oregon, August to 
September SO, 191^ 


PA.TB 

1 

j TESIPEBAXUBB 

j EELATIVB HUMIDITY 

PBECIPIXATION 

1 

STATS OF WBATBBB 

) Max. 

; Min. 

. Range 

5.00 

a.m. 

' 5-00 
p.m. 

j Range 

1 

August 

1 ^F. 

i 

i *F. 

; 

•'per’ceJii'iperceni 

1 1 

! ; 

1 per cent 

inch 


26 

1 so 

54 

26 

; 83 

29 

54 

i 0 

Cloudy 

27 

72 

56 

. 16 

82 

44 

38 

i 0 

Cloudy 

28 

71 

i 55 

16 

82 

39 

43 

0 

Clear 

29 

71 

39 

32 

87 

23 

64 

0 

Cloudy 

30 

77 

40 

37 

89 

38 

51 

0 

Cloudy 

31 

September 

69 

51 

18 

88 

53 

35 

0.04 

Cloudy 

1 

74 

47 

27 

87 i 

37 

50 

0 

Partly cloudy 

2 

60 

46 

14 

55 1 

54 

1 

0.04 

Cloudy 

8 

60 

46 

I 14 

87 1 

57 

30 

0.06 

Cloudy 

4 

68 

48 

20 

93 

39 

54 

. 0.03 

Partly cloudy 

5 

64 

49 

15 

93 1 

58 

35 

0.10 

Cloudy 

6 

56 

47 

: 9 

93 : 

65 

28 

0.70 

Cloudy 

7 

64 

46 

18 

86 

73 

13 

0.01 

Cloudy 

8 

68 

47 

21 

93 i 

47 

46 

0.14 

Partly cloudy 

9 

76 

40 

36 

69 ' 

34 

35 

0 

Clear 

10 

84 

43 

41 

86 . 

23 

63 

1 0 

Clear 

11 ! 

84 

43 

41 

78 : 

31 

47 

0 

Clear 

12 

86 

: 44 

1 ! 

79 

26 

! 53 1 

1 0 

Clear 

13 

90 

; 47 

43 

79 , 

23 

56 1 

0 

Clear 

14 

90 

1 49 

i 

81 

24 

57 1 

0 

Clear 

15 

88 

i 54 

1 34 

82 , 

20 

63 ; 

0 

Clear 

16 

77 , 

47 

; 30 

87 

51 

36 j 

0 

Clear 

17 

74 i 

) 

55 

i 19 

82 I 

40 

42 1 

0 

Partly cloudy 

18 

86 ' 

45 1 

^ 41 

79 

34 

45 

0 

Clear 

19 

86 

47 1 

39 

81 

29 

62 

0 

Clear 

20 

90 

46 

44 

73 : 

17 

56 

0 

Clear 

21 

,89 J 

44 

45 

79 j 

18 

61 

0 

Clear 

22 

84 j 

; 45 

39 

SO : 

27 

53 

0 

Clear 

23 

77 

40 

37 

85 i 

39 

46 

0 

Clear 

24 

76 

i 36 

40 

92 ! 

28 > 

64 

0 

Clear 

25 

84 

1 36 

48 

92 f 

20 i 

72 

0 

Clear 

26 

87 ' 

' 39 

48 

92 ! 

17 j 

75 

0 

Clear 

27 

75 1 

48 

f 27 

67 i 

59 ! 

8 

trace 

Cloudy 

28 

76 

i' 51> 

i 25 

88 i 

54 j 

34 

trace 

Partly cloudy 

:-';29. j 

80 

: 48 

32 

87 j 

32 1 

55 

0 

Clear 

30- ! 

70 

j 45 

25 

93 i 

. 1 

63 1 

30 

0.03 

Partly cloudy 








Fia. ^ Thermograph Records with Range of Relative Humidity, Medford, 
OREGONj August 26, to September 30, 1912 

The full lines show temperature degrees Fahrexiheit. The dotted lines indicate - 
percentage relative, humidity, and amply mark the estremes. ■ ; ; 
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h'uniir.lrr diirint; c. t^relv ^-hour nei’I 1 reached a* high as 75 per cent. The 
tjhie a’veii taken from th'^ record^ of the United States Weather Bu¬ 
reau, Medfc^rd, C>rego:i, the r(‘admg'^ having been made at approximately 
5.00 A.M. and 5.G0 pm. local time, 'Pacific time>. The 5.00 a.m. readings 
of rela'^’^ve humiiiity correspond vert* clo.^ely with the time of minunum 
temperatare‘5 while the 5.00 p.m. readings correspond fairly well with the 
time of maximum temperatures. Had the relative humidity readings been 
taken at the exact time of maximum and minimum temperatures greater 
extremes of relative humidity would have been observed. 

A careful examination of orchards of the same age and variety showed 
that the amount of water core present in the fruit was in direct proportion 
to the amount of precipitation or irrigation, range in temperature and range 
in relative humidity. The records given in the tables are those taken on 
the valley floor where the range in both temperature and relative humidity 
was very great. At elevations where this range was not so great, there 
was verj’ little water core. The amount of precipitation also had its eJEfect. 
In orchards where the precipitation vras light, water core was much less 
abundant. A very interesting case was noted where the rainfall was sup¬ 
plemented by a heavy irrigation, both preceding and after the rain occurred. 
In this orchard over 90 per cent of the fruit showed water core, while an 
adjacent orchard on the same type of soil, with the same varieties of apples, 
but not irrigated, showed not over 5 per cent of the fruit affected. Another 
interesting case was noted where an orchard was severely pruned during 
the latter part of August, exposing most of the fruit. In this orchard, 
nearly all of the fruit became water-cored, while an adjacent orchard grow¬ 
ing under the same conditions, but unpruned, had Yery little water core. 
Another orchard where one half the trees were pruned, as above, showed 
90 per cent water core in the part pruned, while the unpruned trees did not 
show more than 5 per cent. 

As has been stated before, water core is more liable to occur in exposed 
fruits, especially those far out on the terminals and those on the south or 
southwest parts of the tree. In order to prove that this is universally true, 
I had a large number of boxes of fruit picked from the south and southwest 
parts of trees by pickers who did not know my purpose. I also had fruit 
picked from the unexposed parts of trees. In the former case, fully 90 
per cent of the fruit showed water core, while less than 5 per cent were found 
to be water-cored in the latter case. This proved to be a yery important 
matter in the segregation of water-cored fruits preparatory to boxing for 
shipment. 

The examination of water-cored fruit shows that it is water-cored in 
proportion to its exposure to extremes of temperature and humidity. The 
side or part of an apple presented to the direct action of the sun's rays will 
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show more water-soaked tissue than the part not so exposed. In the orch¬ 
ard, or even with the fruit in the boxes, the careful observer ma}" pick out 
the water-cored fruit, although no evidence of water-soaked tissue may be 
seen. Usuall 3 ", water-cored apples have a much higher color than those 
not affected. In the NewtoT\Ti, a yellow variety, a blush or colored cheek 



Fig. 2. Longitttdixal and Cross Section of Newtown Apple Affected with 

Water Core 

In both sections of the fruit the parts marked v are vascular bundles, which are ten 
in number. It will be noted in the cross section that the upper bundles show smaller 
areas of water soaked tissue than the lower bundles which have rather large areas 
surrounding them showing a water soaked appearance. In the region marked c of the 
cro's section there are large areas of water cored tissue, the injury extending outward 
to the epidermis. This water soaked area is on the side of the fruit presented to the 
direct rays of the sun, while the upper side, showing practically no water core, is on 
the side awaj' from the sun. The cracked carpel with its hairy growths is shown at 
u\ It is best seen in the longitudinal section, which also shows very p’ainly the con¬ 
nection of the vascular strands marked r with the stem. This fruit was taken from a 
terminal oft the southwest side of a vigorous ten-year-old Newtown tree, and did not 
outwardly show water core. 

usually indicates a water-cored fruit. A normal should l>e green 

when picked. Water core is much more easily detected in yellow than in 
red varieties of apples. 

Under proper storage conditions, water-cored fruit, unless badly affected, 
v-dU entirely recover. This will be the case where no liquid fills the seed 
cavities and if the fruit is placed in a cool, even-temperatured place (not 






128 


Fhttopithologt 


[VoL. 3 


cola storage;. The fact that t\'ater-cored fruit will become normal, the 
water ‘soaked spots entirely cli«-appearing under proper storage conditions, 
demonstrates the non-parasitic nature of the trouble. As soon as it is 
found that apples are becoming water-cored, they should be immediately 
picked and placed in proper storage. If allowed to remain on the trees 
until liquid fills the seed canties, ultimate recovery is almost impossible. 
Besides, various organisms gain access to the fruit and complete its destruc¬ 
tion. 

In an experiment, 1000 boxes of Xewtown apples showing fully 90 per¬ 
cent water core were stored for about three weeks. The percentage of 
water core was carefully determined before putting the fruit into storage. 
As far as possible all fruits verj' badly water-cored and evidently having 
the seed cavities filled with liquid were not put into storage. At the end 
of three weeks the fruit was again examined and showed scarcely 1 per cent 
water core. The only cases not fully recovering were those in which the 
seed cavities had become filled with liquid, and in which fermentative pro¬ 
cesses had been set up. 

Medford, Oregon 



NOTES ON DISEASES OP TREES IN THE SOUTHERN 
APPALACHUNS I 

Abthtjh H. Grates 
With Ten Figeeeb in the Text 

In the stunmer of 1910 the writer was detailed by the United States 
Forest Service to make a general survey of the diseases of trees in the south¬ 
ern Appalachian mountains. The work was done in collaboration with the 
Office of Investigations in Forest Pathology, Bureau of Plant Industry. 
At the request of the Forest Service, special attention was given to the 
diseases of four timber trees; i.e., Pinus virginiana Mill., Quercus nibra L., 
Castanea denMa (Marsh.) Borkh., and Ldriodendron Tidipifera L. A small 
part of the results of this work has already been incorporated in a bulletin 
by W. D.^Sterrett.^ 

In addition to the work on these four species, notes and collections were 
made of all fungi which were found to be associated with disease in other 
tree species. Saproph 3 rtic fungi attacldng wood were also collected, and 
a list of these will be given late. One set of these specimens has been 
added to the herbarium of the Office of Investigations in Forest Pathology, 
Bureau of Plant Industry, and a duplicate set, sent to Yale Universits’’, 
is preserved in the Eaton Herbarium of that institution. 

In the study of this material during the past two years, several hitherto 
undescribed or little known diseases have been found. An account of one 
of these* has already been published. It is the purpose of the writer 
in the following notes, the first of a series of papers, to bring together the 
most important data obtmned in this work in the field and from subsequent 
study in the laboratory, including also distributional notes on the better 
known diseases; in order that they may be of assistance in furthering our 
knowledge of the diseases of trees in this region. 

The (fiseases will be treated according to host species, the arrangement of 
hosts following that of Sudworth’s Check List of the Forest Trees of the 
United States.® 

* Sterrett, W. D. Scrub pine (Pmus virginiana). U. S. Dept. Agr., Forest Service 
Bui. 94:1-27, figs. 1-2. July, 1911. 

* Graves, Arthur H. The large leaf spot of chestnut and oak. Myoologia 4:170- 
174. 1912. 

* Sudworth, George B. Check list of the forest trees of the United States. U. S. 
Dept. Agr., Forest Service Bui. 17:1-144. 1898. 
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SOME DMA^ES OF THE \MIITE PINE fPINU^ ^tROBUS L) 

Bark Coccomycc^ Pzm (Alb. & Scliw.) Karst. 

This wats observed on tvro living white pines near Tallulah Falls, 
Georgia. The trees were about 1 foot in diameter, breast high, and ap¬ 
parently healthy as regards the leaves and the main trunk. Many of the 
branches, however, which indeed still had healthy leaves, showed a reddish 
stripe in the bark, extending for a considerable distaaice longitudinally, 



Fig. 1. Part of diseased branch; showing lesion (stippled portion) and fruiting 
bodies. X 2. 

Fig. 2, Fruiting bodies of Coccomyccs Pini (Alb. & Schw.) Karst. X 45. 

and occasionally taking up as much as an inch of the branch circumfer¬ 
ence, though usually somewhat less than this. These stripes showed a 
fairly even demarcation from the healthy bark (fig. 1), so that the con¬ 
trast between the red-brown of the diseased portion, and the brownish- 
green of the healthy part was strongly marked. It should be noted also 
that in many cases the terminal portions of the branches thus attacked 
were entirely diseased and dead. 

On the diseased portions fruiting bodies of a fimgus were clearly apparent 
to the naked eye. These varied considerably in size and shape between 
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two extremes: i.c., from the larger t^Tpe, which is a low clisc-like protuber¬ 
ance, often 1 mm. in diameter, with a central concavity in the middle of 
which the papillate opening into the mtenor appoa^^—pa'^^ing through 
^mailer "size^ of this ^ame structure, where no concavity apnear^—to the form 
in which simply a black pustule, rai^jed a flight distance above the bark, 
indicates the opening into the interior of the fruiting body ^fig. 2h All 
intergradations between these two extreme types were found, so that 
it seemed unreasonable on account of the form alone to regard them as 
two forms of fruiting bodies. Cross sections revealed large numbers of 
filiform, hyaline, one-celled spores, usually straight, but sometimes slightly 
curved (fig. 3;. These were found in all the form& of fruiting bodies, so 
that the latter may properly he regarded as pycnidia. However, it should 
be stated that the ascigerous form, or apothecium, in the exsiccati examined 
by the writer, corresponds in external appearance to the larger form of 
pycnidium. 

The fungus is the imperfect form of Coccomijces Pint (Alb. & Schw.) 
Karst., a member of the Phacidiaceae, a plant which has several s\Tionyms, 
chief of which are Coccophacidiion Pim Rehm-^ and Phacidium Pini Fr.® 
Kxsiecati distributed imder the latter name by Rabenhorst (Fungi Eur. 
3508. 1886) and De Thuemen (ilyc. Univ. 179. 1875) have been examined 
and correspond vdth the species in question. Saccardo’s® description as¬ 
signs a diameter of 1.6 to 4 mm. to the fruiting bodies, but since these figures 
refer to mature apothecia, such a disparity might be expected. The pycno- 
spores in our specimens average 7.5 x 0.6/z, figures which are not greatly 
at variance with those given by Saccardo—10 x Ip (fig. 3;. As is charac¬ 
teristic of the fruiting body of the Phacidiales, at maturity a cracking open 
of the covering in a more or less star-shaped form occurs (fig. 4). 

Judging from the manner in which this fungus appears on the living 
branches, the writer is inclined to the belief that it is a facultative parasite, 
for, as already intimated, besides its frequent occurrence in the long dis¬ 
colored strips surrounded by the healthy bark, it often entirely envelops 
the smaller, terminal twigs, which are quite dead, apparently as a result of 
its attack. On the other hand, it is quite possible that its attack is of a 
secondary" nature: i.e., preceded by injury to the branches from drought, 
cold, sun-scald, etc. A point in favor of this view is the location of the 
disease often on a definite strip of bark, a condition which gives the appear¬ 
ance of the exposure of a portion of the branch to some external injury’' of 
the sort mentioned. The question, however, can only be conclusively 

* Rehm, H. In RabenhorstKryptogamen-Flora von Deutschland, Oesterreich 
und der Schweiz. 1*:98. 1896. 

* Fries, E. Sj^stema mycologicum 2: 573. 1822. 

® Saccardo, P. A. SylJoge Fungorum 8; 748-749. 18S9. 
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.settled by thorough inoculation expeiiments. Unfortunately, when the 
stud}" of the disease tv as taken up, the spores Tvere no longer viable. But it 
is important to note m this connection that Kock’ records a case of appar¬ 
ent parasitism on the Scotch pine {Pinm syliestris L.j due to Coccophaci- 
dium Ptm, a name TV"hich, as has been stated, is sjmonjTnous with Cocco- 
myces Pirn. 

Heirt Rot. Trametes Pim fBrot.) Fr. 

A case of the disease of white pine caused by this fungus, well knoTvm to 
be very destructive, was observed near Fairfield Lake, Jackson County, 
North Carolina. A large living tree about four feet m diameter, breast 
high, had recently been bloTvn over, and examination of the interior of the 
trunk showed the wood to be composed of the characteristic dote resulting 
from decomposition by the mycehum of Trametes P%m. Although no 



Fig. 4 Old fruiting body of Coccomyces Pim, after shedding of the spores X 60 

Fig. 5. Fruiting bodies of Lophodermium brachysporum Rostrup on leaves of 
Pinus Strobus. Natural size 

fruiting bodies were foxmd, the white spots distributed rather regularly 
through the wood rendered the identity of the fungus easily recognizable. 
This case was a good example of the way in which a fungus causing heart 
rot can indirectly bring about the death^of a tree by weakening its mechani¬ 
cal support, and thus render it susceptible to Tvindfall. 

Leaf Blight. Lophodermium brachysporum Rostrup. 

Leaves on which this fungus occurred were at first light 5 "ellow, turning 
to a light reddish brown; in the final stages, a deep brown, which occasion¬ 
ally takes on a grayish cast. The fungus is characterized by its smooth 
and shining, black fruiting bodies, elliptical in outline, elongated parallel 

^ Kock, G. Ueber ein scheinbar parasitares Auftreten von Ooccophacidium Pim 
auf Kiefer Oesterr Forst-u. Jagdztg 28. 3S. 1909.* 
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with the long axis of the leaf, and ariaiigod at inoie or less regular intervals 
along the leal, usually on its cuter surface: i.c., that surface A\liioh is oriented 
toward the exterior of the leaf fascicle ffig. 5j. On examination with a 
hand lens each fruiting body is seen to be perforated, also parallel to the 
long axis of the leaf, by a narrow median slit whose edges approach so closely 



Fig. 6. Fruiting bodies of Lophodermium brachysporum on leaves of Pinus 
Strobus. X 20. 

Fig. 7. Cross section through apolhecium of Lophodermium brachysporum Rost- 
rup. X 250. 


that the opening into the interior is almost imperceptible to the naked eye 

(% 6 ). 

A cross section through such an apotheeium is shown in figure 7. The 
club-shaped, sessile asci, in our specimens averaging 110 x 16 m, plenti¬ 
fully intennin^ed with filamentous, septate paraphyses, which also line 
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the wall of the apothecium up to aljout the height of the asci. Tubeuf® 
has figured and described the paraphyses as being clavate at the apex, 
but our material ^hows besides the clavate ending a variety of other termi¬ 
nations, all occurring in the same apothecium (fig. 8b). 

Externally the species resembles Yexy strongly Lophodermiuin Pmasiri 
Schrad., the well-known "schuj;tepilz,’’ which has cau'ied so much destruc¬ 
tion in Exirope. But from its comparatively short spores it is readily dis¬ 
tinguishable from L. Pinasirij the spores of which are filamentous, arrange 
side bv side, and extend nearly the length of the ascus. The mature spores 
are said to be at length two-celled, but onty one cell appeared in our speci- 



a 



Fig. 8. a. Spore, showing mucilaginous wall. h. paraphyses. X 380. 

mens, although the apothecia seemed mature. Fron^ figures and describes 
them as containing four cells. The mature spore, as Tubeufhas described 
and figured, is surroimded by a thick sheath of slime (fig. 8a). Exclusive 
of this sheath the spores averaged 24 x 3.25^. They are normally borne 
in two rows in the ascus, but this double row, when viewed laterally, of 
course appears as a single one. 

It is the writer’s belief that this species is identical with Hypoderma 
Desmazierii Duby, which was collected in France on leaves of various pines 

• Tubeuf, C. von. Beitrage zur Kenntniss der Baumkrankheiten, p. 36. Berlin, 
1888. 

® Fron, G. Maladie du Pinus Strobus ddterminde par Lophodermium braohysporum 
Rostrup. Bull. Soc. Myc. France 27: 44-46. /./. 1911. 

Tubeuf, loc. cit., p. 36. 
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by Desmazi&re=?. Although, unfortunatel 3 ^ Duby^^ gave no measurements, 
hi^ description and figures tallj'- closely with the fungus in question. More¬ 
over. the spore measurements given for Hypoderma Demazierii by Ellis 
and Everhart/^ 15-22 x 2.5-3)u, are very close to ours, and it is important 
to note that they differ verj’' little from those of Saccardo^® and Rostrup^^ 
for Lophodennium brachysporum. 

Briefly, the nomenclatural history of Lophodermium brachysporum is as 
follows; The species was described in 1883 by Rostrup.^® Later, Tubeuf^® 
noted the same fungus on the white pine in Germany, and in his descrip¬ 
tion, published in 1888, retained Rostrup^s name. But in his Pflanzen- 
krankheiten,^^ published in 1895, evidently realizing that the short spores 
of the species are more characteristic of the genus Hypoderma, he changed 
the name to Hypoderma brachysporum fRostrup) Tub. Finding, however, 
as he SEjs later, (1897),^® that there already existed a Hypoderma brachy¬ 
sporum described by Spegazzini^® in 1887, and growing on the leaves of 
a species of Berberis, he renamed the species Hypoderma strohicola. In 
1896, however, Rehm,®® in disregard of this species of Spegazzini, had repub¬ 
lished the description of the species under the name Hypoderma brachy¬ 
sporum Rostrup. Recently, TubeuP^ (1908) has again noted the fungus 
under the name Hypoderma (Lophodermium) brachysporum. Since the 
species of Spegazzini is valid, and has priority, reference to our fungus as 
Hypoderma brachysporum is contrary to the rules of nomenclature. But its 
short spores place it 33^ore properly in the genus Hypoderma than in Lopho¬ 
dermium. It would seem advisable, therefore, if this is the same fungus as 
that described by Duby, to revive his earlier name. A final decision of the 
question, however, must rest upon a careful comparison of our form with 

Duby, J. E. Mtooire sur la tribu des Hyst^rin^es de la famille des Hypoxyl^s 
(Pyr^nomycltes). Mem, de la Soc. de Phil, de Geneve 16:15-70. pL 1-2. 1862. 

“ Ellis and Everhart. Pyr#nomyc§tes, 713. 1892. 

^ Saccardo, P. A. Sylloge Fungorum 9:1125. 1891, 

Rostrup, E. Fortsatte Undersogelser over Snyltesvampes Angreb paa Skov- 
traernes (med systen Trosnit). Tidsskrift for Skovbrug 6:199-300. 1883. 

“ Rostrup, E. loc. cit. 

Tubeuf. C. von. loc. cit. 

Tubeuf, C. von. Pflanzenkrankheiten durch kryptogamen Parasiten verursacht, 
p. 247. 1895. 

Tubeuf, C. von, and Smith, W. G. Diseases of Plants Induced by Cryptogamic 
Parasites, p. 233. Note. 1897. 

Spegazzini, C, Fungi Fuegani. Boletin de la Academia nacional de Ciensias 
de Cordoba 11: 116. 1887. 

Rehm, H. Ascomyceten, in Rabenhorst's Kryptogamen-Flora von Deutschland, 
Oeaterreich und der Schweiz 1®: 1211. 1896. (Second editiop.) 

" Tubeuf, C. von. Die Nadelschiitte der Weymouthskiefer, ein Beitrag zur Konnt- 
nis der Krankheiten der Exoten. Naturw. Zeitschr, f. Land- u. Forstw.6: 326- 330, 
f. 3. 1908. 
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the type specimens of Hypoderma Desmazierii Duby, which the writer has 
not yet been able to obtain. 

Hypoderma Desmazierii Duby has been collected in this country by Peck 
and Gerard^ and by Dearness in Canada.^ Recently, Clinton^^ has noted 
it as doing some damage to the leaves of the pitch pine iPinus rigida Mill.). 

The fimgus associated with the leaf blight treated in this paper was ob¬ 
served to be of common occurrence on a four or five year old plantation of 
white pine near Highlands. North Carclina. and also on a somewhat older 
plantation near Fairfield Lake. North Carolina. The same disease has 
also been observed this winter. (January, 1913), on a fourteen year old 
plantation near New Haven. Conn. 

As far as the writer can ascertain, no infection experiments have as yet 
established the parasitism of Lophodermixim hrachysporum Rostrup. On the 
nearly related species, Lophodermium Pinastri (Schrad.) Chev., however, 
PrantF demonstrated parasitism in 1877 by infection experiments, and 
recently Haack,®® in a thorough study of the ‘‘schuttepilz.” has confirmed 
Prantrs results. In the case already referred to of the disease caused by 
Lophodermium hrachysporum near New Haven, it often happened that one 
or more short sections of the leaf were attacked, in which the yellower 
color of the diseased portions stood out as distinct bands, in marked con¬ 
trast to the clear green of the healthy parts of the leaf. This condition 
was not observed in North Carolina, possibly because the disease there had 
progressed beyond this point. ‘Without enlarging on this fact, it is sufid- 
cient to state that it would seem to indicate a condition of parasitism. The 
writer hopes, with this fresh New Haven material, to be able soon to carry 
on infection experiments. 

As to the amount of damage caused by this fungus Rostrup^^ states that 
it is a dangerous parasite on the white pine in Denmark. Tubeuf,^® in 
1888, described the disease as causing considerable damage in Germany, 
and recently^® has issued a note of warning to German foresters to beware 
of its presence. 

’ That the fungus also attacks the main stems of seedlings and the twigs of 
larger trees is generally accepted by European investigators, such as Ros- 

22 Saccardo, P. A. Sylloge Fungorum 2:7S6. 1S83. 

23 Ellis and Evfrhart. loc. cit 

2^ Clinton, G. P. Conn. Agr, Exp. Sta. Kept. 1906: 319. May, 1907. 

25 Prantl, K. Hysterium Pinastri Schrad. als Ursache der Schuttekrankheit der 
Kiefer. Vorlaufige Mittheilung. Flora, N. S., 35:333-^36. 1877. 

2«Haack. Der Schuttepilz der Keifer, Zeitschr. f. Forst-u. Jagdwesen. 43: 329- 
357; 393-423; 481-505, pi. 1. 1911. 

2^ Rostrup, E. loc. cit. 

2* Tubeuf, C. von. (1SS8), loc. cit. 

Tubeuf, C. von. (1908), loc. cit. 
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trup, Tubeuf, Haack, and Fron.^<^ The last mentioned states definitely that 
the mycelium descend-s from the leaves into the branches, at first into 
the cortical zone, chiefly in the large re-sin ducts there, then into the medu- 
lary rays, the resin ducts of the wood, and extends even into the tracheids of 
the spring wood. By its presence it soon puts a stop to the activity of the 
cambium and so brings about the dessication and death of the branch. 
Spaulding,^^ who mentions the frequent occurrence of the fungus on the 
leaves of the white pine in this country, has also recorded it as the causal 



Pig. 9. Abnormal fruiting bodies (?) on leaf of Pinus Strobus X 20. 

Pig. 10. Shoising transition from abnormal to normal form of fruiting body. 
Natural size. 

organism in a twig blight of the same species. Stevens and Hall,“ in treat¬ 
ing of the diseases of the white pine, include the twig and leaf blight caused 
by this fungus. 

Among the specimens collected by the writer, those from the young plan¬ 
tation near Highl and s, North Carolina, showed in many cases a dying out 
of the term in al portion of the shoot, which was completelj’- defoliated, but 

Fron, G. Loc. 9 it. 

« Spaulding, Perley. The present status of the white pine blights. U. S. Dept. 
Agr. Bur. PL Ind. Cir. 35:1-12. August 1909. 

** Stevens P. L. and Hall J, G. Diseases of economic plants, pp. 445-446. 1910 
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showed diseased leaves still attached to the lower more healthy part. The 
bark in the diseased region was slightly swollen and exhibited a peculiar 
granular appearance, chiefly caused by what looked to the naked eye like 
an abnormal lenticel development. Cross sections through this diseased 
part revealed the presence of mycelium, but whether or not this belonged to 
the Lophodermium brachysporum, could not be definitely determined. 

Although the two places in North Carolina above mentioned were the 
only stations where the disease was observed in the southern Appalachians, 
the amount of damage done was considerable, especially on the young four 
or five year old plantation near Highlands. 

In connection with the Lophodermium brachysporum associated with the 
leaf blight there commonly occurred a form which appeared to agree with 
the description and exsiceati of another fungus: i.e., Hypodema lineare Peck 
(figs. 9 and 10). This may, however, be nothing but an abnormally devel¬ 
oped form of Lophodermium brachysporum. The writer bases this belief 
on the following considerations: 

1. Cross sections showed the fruiting body to be essentially the same in 
structure, and in location between epidermis and hj’podermis of the leaf, 
as in L. brcuihysporum. 

2. The fruiting bodies were uniformly abortive, i.e., contained no asci. 

3. The fruiting bodies, although in general linear in outline, exhibited a 
more or less irr^jular and variable margin, exterior surface and opening, 
(fig. 9), as if developed in an abnormal way. 

4. The fruitit^ bodies sometimes occurred on the same leaf with the nor¬ 
mal fruiting bodies of L. brachysporum, with apparently gradual transitions 
into the normal form (fig. 10). 

Yale UNivEESiry 

New Haven, Connectzcitt 



REVIEW 


Studies of fungous parasites belonging to the genus Glomerella. Shear, 
C. L. and Wood, Anna K. U. S. Department of Agriculture, Bureau 
of Plant Industry’, Bulletin 252,110 pages, 18 plates, 1913. 

The primary object of the investigation has been to determine the life 
histories and the relationships of the forms of Gloeosporium and CoUeto- 
trichum found upon the same hosts or on different ones. Some himdreds 
of species of these fungi have been described, but a critical monograph of 
either of the genera has never been published. The species have hitherto 
been based upon slight differences in spore characters, the appearance of 
the part affected, occurrence upon different hosts or even on different parts 
of the same host. 

The writers base their systematic work upon the following premises: 
where no fairly constant morphological characters separate the forms grow¬ 
ing upon different parts of the same host, these forms should be referred to 
the same species; where the forms occur on different hosts, but still show no 
reasonably constant characters for their separation, they should also be 
regarded as one species. Their separation even as so-called physiological 
species’' must depend upon a suflScient number of successful cross inocula¬ 
tions which show the fungi will not pass from one host to another. 

In the present publication the results of studies of forms from 46 different 
hosts are given. These investigations began in 1904 and have continued 
to date. They have included pure culture work with each form; pedigree, 
pure-line, single-spore cultures with both conidia and ascospores for many 
generations; morphological studies; physiological studies of the effect of 
different media, temperature, etc., upon the production of ascospores, and 
other variations of the fungi; and transfers from host to host. No cytologi- 
cal work has been done. 

It was found that the variability of the same fungus from the same host 
is so great that no character, either morphological or ph 5 "siological, seems to 
be well fixed, and many forms intergrade so intimately that there is no speci¬ 
fic difference to be found. The perfect stages of the forms from 36 of the 
hosts have been obtained, a considerable number being here reported for 
the first time. 

The 36 forms from as many different hosts have been reduced to 3 species: 
CRomerdta cirigulata (Stonem.) S. & v. S., (?. gossypii Edge, and (?. Un^ 
demuikianum Shear n. comb. 

The two latter are apparently quite distinct and are limited in their host 
plants. The first induc^ the great mass of fruit- and leaf-inhabiting 
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forms which were investigated, including the well knowui ai)pie litter rot 
fungus. 

It was found that upparf‘ntly liealthy leavo'^ of many clifferont plants in 
the greonhouteC developed the fungus when the exterior was sterilized with 
con’o^ive '^ublimate and the leaver placed in sterilized moist chambers. 
Great variation was found in the production of asei: when cultures were 
made from the same leaf or fruit, sometiineb one ascus produced only coni- 
dia, while another produced asci. There are apparenth" very distinct 
ascus-producing strains of the same fungus which will transmit this ability 
througli a long series of generations. In no case tvas a “conidiar' strain 
found to later develop asci in pure cultures, nor wm*e there any evidences of 
sexual union betw'een strains, such as Blakeslee demonstrated for IMucor. 

The extensive cross inoculation experiments between hosts show’ the ex¬ 
treme readiness of these fungi to attack the most varied host species. It 
was found that strains of the fungus, from the same host vary in tirility. 

The reviewer’s experience with the apple bitter rot fungus some years 
ago, when pure cultures of the fungus were successfully inoculated onto 
such diverse hosts as pear, squash and Crataegus fruits leads him to believe 
that the WTiters have adopted the only course open in re\ising these species. 
Their publication bears evidence of the great amount of careful and pains¬ 
taking labor done in these investigations. The absence of any evidence of 
the permanent change of any single character beyond its usual variations 
is significant, as ifc would seem that such an occurrence might take place in 
a group of this kind if at all. On the other hand, distinct variations were 
secured in the pedigree, single-spore, pui-e-line cultures; however these did 
not persist but soon disappeared. This is believed by the authors to show 
that they should be considered as fluctuating variations rather than what 
are usually called mutations. 

The WTiters conclude that the production of asci is a hereditaiy racial 
character which is not dependent primarily upon special conditions of 
nutriment or emdronment. The large amount of data, which has been accu¬ 
mulated by numerous investigators since Atkinson first demonstrated the 
existence of an ascogenous stage for a Gloeosporium, has been critically 
re^dewed and utilized. Where the writers’ results differ from those of 
pre\ious investigators, that fact is plainly’' stated. A list of about 10 
papers and IS plates, which are indispensable to a good understanding of 
the text, close the bulletin. It is not too much to saj’ that the bulletin is 
full of suggestions to all who have to do wdth the investigation of fungous 
parasites. It makes a distinct advance in our knowledge of the evolution 
of new races of fungi and clears the field of a number of erroneous theories 
regarding it. The caution with which general conclusions have been drawn 
is not the least commendable feature of the publication. 

Peklet Spaulding. 



PHYTOPATHULOGICAL KOTE8 

Destructive effects of Trametes pint and Echinodontium tinctorum. In 
the Ihing tree a heartwood destroj-ing fungus seldom extends its activi¬ 
ties beyond the main body of the trunk. In this connection some verj' 
interesting variation.s have been ohserved by the WTiter in the case of Tra¬ 
metes pini and Echinodontium tinctorum. The fonner fungus after decom- 
po^i^ the greater part of the heart wood of living western red cedar has been 
found to extend its ravages into the limits and smaller branches of the tree. 
Every branch in one critically examined specimen down to a diameter of 1 
inch or less was found to have the heartwood destroyed by the fungus, even 
the smaller lateral limbs of the main infected branch being attacked. Tra¬ 
metes pini is very common on the western red cedar but is not the cause of 
the universal heart rot of this species. 

A condition similar to that noted above has been observed for Echino¬ 
dontium tinctorum in western hemlock and grand fir. Bell shaped sporo- 
phores of this fungus have been collected on branches of living trees, 6 to 
8 feet out from the main trunk. The smaller lateral branches were likewise 
attacked. 

These points are of interest in as much as they illustrate the unparalleled 
activity of some wood rotting fungi in the heavily infected forests of the 
northwest. 

James R. Weib. 

Personals. ' br. Harry B. Humphrey, recently Professor of Botany in 
the State College at Pullman, Washington, was appointed Pathologist in 
the office of Grain Investigations of the Bureau of Plant Industry, U. S. 
Department of Agriculture, March 1,1913. Dr. Freda M. Bachmann, last 
year assistant in botany and plant pathology. University of Wisconsin, is 
now at Milwaukee-Downer College in charge of the work in botany and 
bacteriology. 


[PHTTOPATHOiiOGT, for February 1913 (3: 1-76, pZs.I-VI) was issued 
March 26, 1913.] 
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INTERNATIONAL PHYTOPATHOLOGY AND QUARANTINE 

LEGISLATION^ 

W. A. Orton 

INTRODUCTION 

It is the purpose of this paper to discuss the problems of international 
phytopathology with especial reference to the needs developed in applsdng 
legislative means for the control of plant diseases, and to present for the in¬ 
formation of the Society an outline of the new Federal Plant Quarantine Act. 

Until a few months ago there were no laws conferring on the govern¬ 
ment authority to take precautionary measures against the introduction 
into the United States of foreign insects and plant diseases or to restrict the 
spread of pests already here. Trade in nursery stock and plant products 
was then governed only by the laws of the several states, and although 
most of these were maintaining some kind of inspection service, there 
were majiy gaps through which diseased material could slip. This situa¬ 
tion was in striking contrast to the prohibitory laws enforced for many 
years in other countries, particularly against American plants, and the 
incalculable losses suffered by American agriculture und horticulture from 
the San Jos4 scale, the gypsy and brown-tail moths, .jeach yellows, and 
other troubles emphasized the need for action. 

The persistent efforts of the last fifteen years resulted last summer in 
the passage by Congress of the Simmons Bill, which became the Plant 
Quarantine Act, August 20, 1912, The essential features of the law are 
outlined below. The full text with the regulations is printed in a circular 
of the Department of Agriculture.® 

i Read at the Symposium on International Phytopathotogical Problems before the 
American Phytopathological Society, January 2, 1913. 

s Circular 44, OflS.ce of the Secretary, U. S. Dept, of Agric. Sent free upon appli¬ 
cation. See also Notices of Quarantine, Nos. 1 to 6 inclusive, and Quarantine Deci¬ 
sions, Nos. 1 and 2. 
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SCOPE OP THE LAW 

The law does not impose a general quarantine against all i^lant diseases, 
but only against those which, after having been shown to be new and 
dangerous, are made the subject of special quarantine orders. Regulations 
are provided for the importation and inspection of nursery stock, which 
the law defines to include ^‘all field-grown florists^ stock, trees, shrubs, 
vines, cuttings, grafts, scions, buds, fruit pits, and other seeds of fruit 
and ornamental trees or shrubs, and other plants and plant products for 
propagation, except field, vegetable, and flower seeds, bedding plants, and 
other herbaceous plants, bulbs, and roots.*’ 

This definition may be extended by the Secretary of Agriculture to 
include any of the excepted plants or plant products whenever it shall 
appear that their unrestricted importation might result in the entry of 
injurious insects or plant diseases. This has been done in several eases 
by the quarantine orders mentioned later. 

PEKMITS 

In order that all imported nursery stock may be inspected, the law 
provides machiner}" to insure that notification of ever}" shipment is sent 
to the proper inspection officer. The importer must first secure a permit 
from the Department of Agriculture, which authorizes him to import 
nursery stock from a specified firm and locality for a specified period, 
usually until June 30 following. If this permit is lacking, the customs 
officer refuses to admit the goods to entr}'. The importer need not specify 
in his original application the character and quantity of the stock, but 
immediately upon its arrival he mu'&t give the customs officer, for trans¬ 
mission to the Department of Agriculture, a statement of this nature, 
including destination He must mail a copy at the same time to the 
inspector in the state of destination. The Department of Agriculture also 
notifies the state in vector, who reports back the result of his examination. 

INSPECTION 

All inspection of nursery stock, except that from countries maintaining 
no inspection service, and consequently unable to grant the certificates 
required by our law, is at point of destination, and is performed by state 
officials. The law does not authorize federal port of entry inspection, 
except as hereafter noted. 

It is a pleasure to acknowledge the hearty support and cooperation that 
has been ^ven by the state officials everywhere. As an indirect effect 
of the new law, several states have strengthened their inspection service 
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by extending the powers of their inspectors and granting additional finan¬ 
cial support. 

FOREIGN certificate^ 

The law requires that no nursery stock shall be admitted unless accom¬ 
panied by a certificate of inspection, in manner and form as required by 
the Secretary of Agriculture, of the proper official of the countrj^ from 
which the importation is made, to the effect that the stock has been thor¬ 
oughly inspected, and is believed to be free from injurious plant diseases 
and insect pests.^' 

During the present season, the forms of certificates previously in use 
have been accepted, but after July 1, 1913, it will be required as a requisite 
for customs entry, that '"the invoice be accompanied b}'^ an original certifi¬ 
cate, and each container bear a copy-certificate, issued by a duly author¬ 
ized official of the country from wffiich it is exported, stating that the 
nursery stock covered by the certificate has been thoroughly inspected by 
him or under his direction and found, or believed to be, free from injurious 
plant diseases and insect pests. Nurser}^ stock exported between October 1 
and May 31, shall be inspected on or after the first of October, and stock 
exported between June 1 and September 30 shall be inspected at the time 
of packing.^' 

Nursery stock from countries which do not maintain official nursery 
stock inspection will be admitted into the United States only for expert- 
77iental purposes and in limited quantities, under special permit, through 
ports designated therein. Such nursery stock shall not be delivered to 
the importer or consignee until it has been examined by an inspector of 
the Department of Agriculture and found to be free from plant diseases and 
insect pests, as defined in the Act.’’ It is provided, however, that if the 
stock can be cleaned by treatment, this may be done, and a regulation 
defines the procedure to be followed. 

This section of the regulations is of especial interest to the phytopatholo¬ 
gists and those interested in plant introduction, since it is from countries 
having no inspection services that we are seeking many new plants for 
experimental purposes- However great may be the future promise from 
such introduction, there is equal danger that they may bring with them 
hitherto unknown pests, which, like the San Jos4 scale, may spread to 
other crops- The plan to limit and control such introduction should, 
therefore, receive general support. 

PLANT QUARANTINES 

Authority is granted by the law to prohibit the importation of any 
plant or plant product whenever necessary to prevent the introduction of 
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'‘any tree, plant, or fruit disease or of any injurious insect, new to or not 
theretofore widely prevalent or distributed within and throughout the 
United States/* Under similar circumstances, a domestic quarantine may 
be issued restricting interstate trade ih the plants or products affected. 

The following Quarantine Notices have been issued: 

No. 1, dated September 16, 1912, prohibits the importation of four 
species of pine {Pinus strobus L., Pimis monticola Dough, Pinus hmbertiana 
Dough, and Pinus cembra L.) from Great Britain, France, Belgium, Hol¬ 
land, Denmark, Norway, Sweden, Russia, Germany, Austria, Switzerland, 
and Italy, on account of the white pine blister rust {Pendermium strobi 
Kleb.) Thi«; order ha^ since been made more stringent. Cf. Quarantine 
Notice No. 7. 

No. 2, dated September 18, 1912, prohibits the movement from Hawaii 
into or through any other part of the United States of thirty fruits and 
vegetables liable to infestation by the Mediterranean fruit fly (Ceratitis 
capitaia). 

No. 3, dated September 20, 1912, prohibits the importation of potatoes 
from Newfoundland; the islands of St. Pierre and Miquelon; Great Britain, 
including England, Scotland, Wales, and Ireland; Geraiany; and Austria- 
Hungary, on account of the potato wart (Chrysophlyctis endohiotica, Schilb.) 

No. 4, dated November 5,1912, quarantines the districts in New England 
infested with gypsy moth and brown-tail moth, and provides regulations 
for the movement of plants and forest plant products therefrom. 

No. 5, dated January 15,1913, prohibits the introduction into the United 
States from Mexico of seven fruits liable to infestation by the Mexican 
fruit fly {Trypeta lude72s). 

No. 6, dated March 1, 1913, quarantines certain districts in California, 
Arizona, and Texas, on account of the date palm scale insects Parlatoria 
hlandiardi and Phoenicococcu^ inarlattiy and provides regulations for the 
treatment and interstate transportation of date palms. 

No. 7, dated May 21, 1913, extends the quarantine against the White 
Pine Blister Rust by prohibiting the importation of all 5-Ieafed pines from 
all countries of Europe and Asia. 

IMPOBTATIOXS FOE SCIENTIFIC PUEPOSES 

The Department of Agriculture is authorized to import nursery stock 
for experimental or scientific purposes, subject to conditions and regula¬ 
tions prescribed by the Secretary". It has been arranged to have such 
importations handled by the Office of Foreign Seed and Plant Introduction, 
in charge of Mr. D. G. Fairchild, and a thorough inspection for insects 
and diseases made. 
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Other institutions desiring to import plants for scientific or experimental 
purposes from countries not under quarantine, may secure permits in the 
same manner as private firms. 

Under an amendment passed M^ch 3, 1913, any class of plants the 
importation of which is prohibited by quarantine may be brought in for 
experimental or scientific purposes by the Department of Agriculture only- 
Special safeguards are thrown by Departmental regulations around such 
importations. 


shipments by mail and parcels post 

There has been hearty cooperation by the Postmaster-General in adjust¬ 
ing the postal service to the new quarantine law. It was early found 
impracticable to inspect at destination small mail shipments of nursery 
stock, and these frequently came without the certificates and marking 
required. It is evident that the danger from mail shipments is in many 
ways greater than from larger consignments of nursery stock. The Post 
Office Department has recently issued an order, effective July 1, 1913, 
which renders nursery stock unmailable in the International Parcels Post, 
except when intended for and addressed to the United States Department 
of Agriculture. 

The domestic mails are open to nursery stock accompanied by an inspec¬ 
tion certificate and marked to show nature of contents and name and 
address of sender. Other orders® of the Postmaster-General assist in the 
enforcement of the special quarantines by rendering certain Hawaiian 
fruits unmailable and by requiring special certificates for certain plants 
grown within the area covered by the gypsy and brown-tail moth quar¬ 
antine. 


PUBLIC HEARINGS 

A valuable feature of the law is the requirement that public hearings 
be held, after due notice, before the promulgation of an order modifying 
the definition of nursery stock, or placing a foreign or a domestic quaran¬ 
tine. 


penalties 

Violation of the law is a misdemeanor, to be punished by a fine not 
exceeding five hundred dollars or by imprisonment not exceeding one year, 
or both. Permits may be cancelled and further permits refused, for the 

«Nos. 6655, November 16, 1912; ^74 and 6675, November 27, 1912; and 
December 4,1912. See also, Maxlatt, C. L., The federal plant quarantine act, Joum. 
of Ecou. Entomology 6:133-142. 1913. 
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importation of I tie* products of any grower or exporter who has knowingly 
shipped into the United States any nur^aery stock or other plants or plant 
products the importation of which is forbidden, or who fails to give either 
of the notices required, or gives a false notice, or Imowingly mislabels any 
nurserj" stock with intent to evade anj- provision of the Act or of any regu¬ 
lation thereunder. 


THE FEDERAL HORTICULTURAL BOARD 

For the enforcement of the Plant Quarantine Act there is appointed 
by the Secretary of Agriculture a Federal Horticultural Board, of five 
members appointed from the Bureau of Entomology’', Bureau of Plant 
Industry’, and the Forest Service. As first organized the Board consisted 
of C. L. Marlatt, Chairman, A. F. Burgess, W. A. Orton, Vice Chairman, 
Peter Bisset, and Geo. B. Sudworth. Mr. Burgess was succeeded on 
January 21, 1913, by’ W. D. Hunter, and Mr. Bisset on April 3, 1913, by’ 
A. Y. Stubenrauch. The headquarters are in Washington. In addition 
to the clerical force there is an entomological inspector, E. R. Sasser, and 
a pathological inspector, Perley’' Spaudling. In the field work much assist¬ 
ance is rendered by’ state officials, acting as coUaborarors of the Board. 

IXTERXATIONAL PROBLEMS IN QUARANTINE ADMINISTRATION 

Perhaps no country is more concerned than the United States in the 
international problems involved in the suppression or control of plant 
diseases. In bringing a new continent under cultivation we are estab¬ 
lishing agriculture under many’ diverse conditions of soil and climate. We 
are adding to the cultivated plants of the new world all that may’ be 
introduced from the old world, and we are breeding new crops and new 
varieties, into which we are weaving hitherto uncultivated or unknown 
strains from distant climes.^ 

Furthermore, during the pioneer stages of our agriculture wide areas 
have been continuously cropped without observing the rotation practices 
into which experience has led the older nations, thus favoring the develop¬ 
ment and spread of parasites. In these and in other ways, we are dis¬ 
turbing the equilibrium which nature maintains between plants and their 
parasites. We have brought in many of the common diseases of Europe, 
which have proven more virulent here than at home, and w’e have estab¬ 
lished here the culture of European plants which have become attacked 

* Swingle, Walter T. The fundamentals of crop improvement. U. S. Dept, of 
Agric. Bur. of PL Ind. Cir. 116. March 8, 1913. 
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by American diseasets.^ Both of these processes Trill be repeated in the 
future, but it is our problem to reduce the spread of diseases to a minimum. 

IS PROHIBITION BETTER THAN REGULATION? 

One procedure, followed by several countries, is to prohibit all plant 
importations. This policy, though perhaps the most effective safeguard, has 
not prevented the entr 3 " of some pests, while it has restricted development. 
We appear on the other hand to be committed to a policy of regulation, 
for the people of the United States prefer at present to purchase freely the 
products of European nursery- skill and import their fruit and rose slocks, 
baj" trees, azaleas, bulbs, etc., if it can be done without serious risk of 
future injury. The imports of such nursery stock into the United States 
are quite large. 

It is at this point that the difficulties involved in protecting ourselves 
by our own inspection service emphasize themselves. It is utterly imprac¬ 
ticable, under present conditions, to examine at the port of entry the 
imported nursery stock, coming as it does in great volume during a few 
months, when the dockage facilities are overcrowded. The perishable 
nature of the stock and the expense involved in repacking constitute addi¬ 
tional very serious obstacles. The time to examine stock is when it is 
dug and packed. An efficient inspection in the country of origin will 
greatly reduce our danger, but at this point the need of closer international 
relations becomes apparent, for the inspection should be not only against 
insect pests and diseases in general, but specifically to insure freedom from 
certain of the more dangerous enemies such as the brown-tail moth. 

Some countries, notably Holland, alread}’ maintain effective nursery 
inspection, but in most cases an improvement is to be hoped for. The 
effect of our Plant Quarantine Act and the action of the Board in reporting 
back to the country of origin cases of infestation discovered by the Ameri¬ 
can inspectors, has already been marked in several instances. The foreign 
certificates will ultimately stand for clean nurseries. 

There is great need for international research to strengthen this work, 
for we are at present distressingly ignorant of pathological conditions in 
other countries. It would be possible to determine the dangerous charac¬ 
ter of certain parasites in time to take measures to prevent their intro¬ 
duction. The writer has been assured by competent authority that there 
are insects in Europe more dangerous to us than the gypsy moth, and he 

* Orton, W. A. The development of farm crops resistant to disease. U. S. De¬ 
partment of Agriculture, Yearbook 1908:453-464. 1909. Orton, W. A. The develop¬ 
ment of disease-resistant varieties of plants. IV® Conference intemationale de 
genetique, Paris, 1911, pp. ^47-266, figs. 9,1913. 
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is convinced that a similar statement may be made regarding fungus 
troubles. Probably the danger of bringing pests from the Orient is even 
greater. 

The organization of research along international lines should be on a 
broad basis, for as pointed out by Shear® the pathological conditions differ 
greatly and the climatic factors are of great importance. Diseases that 
are of little consequence in Europe may be serious in America, and vice 
versa. An interchange of visits between European and American workers 
would throw these points into bolder relief, but a further step i^ highly 
to be desired, namely’, the formation of an International Committee on 
Phytopathology, for the purpose of securing closer relationships between 
the scientific workers in the several countries and to promote research 
along lines of international interest. Such a committee might stimulate 
the organization of Plant Disease Survey agencies in each country, to 
record the geographic distribution of the diseases of plants and their annual 
prevalence. Reports on the losses caused would enable the economic 
importance of the subject to be better understood. Epidemic outbreaks 
should be studied in relation to the weather, crop distribution, and other 
factors. Data should be gathered bearing on the problems of parasitism, 
especially in its relation to the adaptation of plants to their environment 
and the disease resistance or susceptibility of varieties. The coordination 
of meteorological data should be sought for, so that direct comparisons 
bearing on plant pathology’’ may be made. Special observations, such as 
the relative atmospheric humidity in comparison with soil moisture, might 
be of great service. 

It will be noted that emphasis has been placed on the research phases 
rather than on the idea of governmental agreements for the regulation of 
trade. The latter viewpoint seems to have been in the minds of those 
present at the International Congress of Comparative Pathology last 
September,^ where an international conference was urged for the purpose 
of formulating an international agreement along the lines of the Berne 
Convention. The latter related to the control of Phylloxera by the estab- 
lishment of quarantined areas, restriction of trade in products of the vine, 
certification of freedom of plants from disease, etc. It has later been pro¬ 
posed by Cuboni** that the terms of this conventon be extended to other 
plants than the grape. In so far as this would provide a better means 

• Phytopathology 3: 61. April, 1913. 

^ L’entente intemationale pour la lutte centre les maladies des plantes. Jardin. 
25:354. Paris, December 6,1912. 

* Cuboni, Guiseppe. The basis of an international agreement for the control of 
plant diseases. Bureau of Agricultural Intel^gence and of Plant Diseases (Rome). 
Third year. Bulletin 11: 2349-2354. November, 1912. 
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for the inspection and certification of nursery stock, it is to be recom¬ 
mended. Let us hope, however, that the need for more knowledge will 
not be overlooked. The present is a period of general interest in this 
subject on both sides of the Atlantic, and the outlook for action of a favor¬ 
able nature is most gratifymg. May we not assure our colleagues of other 
countries of our active support of the movement? 



HERPOTRICHIA AND NEOPECKIA OX CONIFERS 
W. C. Sturgis 
With Plates XII wd XIII 

In the couPbe of a trip through northern Wyoming in the late summer 
of 19021 was struck with the extraordinary prevalence of a fungus, unfa¬ 
miliar to me, infesting the leaves and twigs of Abies lasiocarpa and Picea 
Engelmanni. The fimgus occurred only on comparatively young trees 
from five to ten years of age and presented the appearance of a felt-like 
growi;h of dark brown mycelium spreading over and involving the leaves, 
often to such an extent as to hide them from view (pi. XII, fig. 4.) Later, 
as the leaves died and became detached from the branchlets, the whole 
mass of mycelium and intermingled leaves could easity be removed intact. 
Closer examination revealed the presence of numbers of perithecia com¬ 
pletely immersed in the felted mycelium except for the slightl}^ prominent 
ostiola (pi. XIII, fig. 1). A quantity of material was collected and dried for 
further study. 

In September of the following year and in about the same locality I 
encountered a grove of Pimis Murrayana, the leaves of which were infested 
with what appeared to be precisely the same fungus, and again much 
material was saved (pi. XII, figs. 1-3). 

On examining later the gatherings of these two seasons, I was suprised 
to find that, notwithstanding the striking similarity of their external ap¬ 
pearance, they belonged to two widely separated genera. The specimens 
collected in 1902 on Abies and Picea proved to be Herpotridhia nigra 
Hartig, while those found in 1903 on Finns were plainly referable to 
Neopeckia Coulteri (Pk.) Sacc. 

Inasmuch as neither of these fungi appears to have figured at all promi¬ 
nently in the literature of fungus (leases in North America, and since, 
in addition, the synouomy of both seems somewhat confused, the following 
notes ma}^ be of value. 

Hebpotmchia nigba Hartig, 

This fungus was first reported by Hartig and was described and figured 
by him in the Allgemeine Forst- und Jagdzeitung for January, 1888. In 
Hedwigia 27: 12-15, it is referred to by the same author as occurring in 
Bavaria on Picea excelsa, Pinm mmtana, Juniperus communis and J. nana. 
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Haxtig also states that it had been found on the last-named host in 
Norway. 

He describes the dark-brown, matted mycelium, the immersed peri- 
thecia attaining a diameter of 0.3 mm., the asci 76 to lOOju by 12/i, and 
the spores biseriate in the asci, unisept ate when immature, 4-celled later. 

Hartig implies that the spores are hyaline; hence Saccardo, copjdng the 
original description writes (Syll. Fung. 9: 858. 1891), ‘'an potius Enchno- 
sphaeria?'* 

Berlese (Icon. Fung. 1:105. Tab. ciii, fig. 1. 1892) transfers the fungus 
to the genus Enchnosphaeria and questions the supposed identity of E. 
nigra and E, pinetorum Fuck., a supposition due to the fact that Saccardo 
had recorded under the latter name a fungus collected in France, which 
is unquestionably Enchnosphaeria {Herpotrichia) nigra. (]Michelia 2: 596.) 

Berlese’s conclusion that the two are distinct is borne out by his draw¬ 
ings. Of this author’s and Saccardo’s reference of the "sterile mycelium’’ 
to Rhacodium Therryanum I shall speak later. 

Tubeuf (Pflanzenkrankheiten, p. 215. 1895; writes ^‘Herpotrichia nigra'* 
again and gives an excellent figure of an infested branch of Pinus. He 
also figures the 3-septate, mature and germinating spores, but gives no 
indication that they are other than hyaline at maturity. 

Finally Sorauer (Handb. d. Pfllanzenkrankheiten 2: 227) condenses his 
predecessors’ accounts of this fungus, using the original name. 

I find but one reference to Herpotrichia nigra in American literature, 
(F. S. Earle in Greene’s Plantae Bakerianae 1: 27. 1900), the reference 
being to a specimen gathered in Colorado. A brief sentence in Ellis & 
Everhart’s North American PjTenomycetes, p. 147, mentions the fungus, 
but merely by way of drawing a comparison between this species and 
Lasiosphaeria {NeopecMa) CouUeri. These authors state that the spores 
of the specimen of Herpotrichia nigra distributed by AUescher & Schnabel 
(Fung. Bav. No, 70) are hyaline. This statement is based on insufficient 
observation; as a matter of fact the spores in the specimen referred to are 
distinctly olivaceous when mature (pi. XIII, figs. 2 and 3). 

Here, then, we have a fungus recorded but once from America, but 
common in Europe, occurring in France, Bavaria, Norway and Sweden 
on Picea excelsa, Finns montanaj Juniperus communis and J. nana; but 
never, be it noted, on Abies. It is interesting therefore, to find it occur 
ring in great abundance on both Abies and Picea in the United States. 
It is further of interest to note that, whereas all previous authors appear 
to agree in stating that the mature spores are hyaline, and are therefore 
constantly tempted to throw this fungus into the genus Enchnosphaeria, 
my own observations, especially in the case of American specimens, lead 
me to conclude that such is not always, or even normally, the case. Thus 
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ill the fepecimeiib distributed by Alle«‘Cher & Schnabel above referred to, 
the spores are at first 1-septate and perfectly colorless; later they become 
3-septate, but still remain h^-aline though they are capable of germination 
at this stage; onlj" at the extreme of maturity do they become olivaceous 
in color. The same is true of my specimens on Picea; hyaline and 2-celled 
when young, each cell being markedly pjTiform in shape, it is only at 
t'uH maturity that they become 4-ceUed and acquire a color rather darker 
than in the Bavarian specimens (pi. XIII, figs. 4 and 5). My specimens on 
Abies show a still further development, the spores while still barely differ¬ 
entiated in the asci being often 3-septate and dilutely fuscescent, while at 
maturity they are as dark as in any Chaetosphaeria (pi. XIII, figs. 6 and 7). 

Through the courtesy of Mr. C. L. Shear, of the U. S. Department of 
Agriculture, I have been enabled to examine a fairly large series of speci¬ 
mens of Herpotrichia on Abies and Picea collected in 1898 and the two 
following years in Colorado and Oregon. In such of these specimens as 
show mature fruit the spores are always colored when ripe, the color being 
more pronounced when Abies is the host. The series includes one speci¬ 
men on Abies concolor, a new host for this fungus. 

Herpotrichia matures its spores remarkably early in the season, con¬ 
sidering the group to which it belongs. The Bavarian specimen above 
referred to was collected in June; my Wyoming gatherings were made 
early in September; while those collected by IMr. Shear, bear dates from 
August 23 to September 1. The Bavarian specimens can hardly be con¬ 
sidered as fully mature. None of Mr. Shear's specimens show mature 
fruit before August 14. Mine, collected after September 1, are all mature. 
Both the asci and the spores of this fungus are extremely fugacious; very 
shortly after maturity the ostiola of the perithecia are seen to have broken 
away and not a trace of the former contents remains. 

The mycelium of this fimgus is usually sterile, so far as conidia are 
concerned, in the specimens which I have examined. In the Bavarian 
specimens however, as well as in one from Wyoming on Picea, there are 
occasionally to be found large, olive-brown, 3 to fi-^eptate conidia, borne 
singly on the erect tips of the coarse hyphae (pi. XIII, fig. 8). This fact 
places the mycelium hitherto known as Rhacodium Therryanum, in the 
genus Helminthosporium. 

One further point regarding the mycelium requires elucidation. Hartig 
was of the opinion that the hyphae in contact with the cuticle of the host 
were provided with minute haustoria concerning which he writes as follows: 
‘'Die stabfSnnigen Saugorgane haben etwa die Grosse kraftiger Stabbac- 
terien, dringen nur bis zur Mitte oder bis zu Zweidrittel der Zellwanddicke 
ein, wirken aber trotzdem auf den Zellinhalt todtend und fiirhren dem 
Mycel mchliche Nahrung zu, da ohne eine solohe Zufuhr die so fippige 
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Pilzpol&terbildung nicht recht erkMrbar sein wiirde’' (Hedwigia 27: lo. 
1888). Subsequent writers seem to have shared in this opinion and Tubeuf 
figures these so-called haustoria in the case of both Herpotrichia and 
Trichosphaeria (Pflanzenkrankheiten, figs. 84 and 82). Hartig himself is 
surprised that haustoria which do not pierce the cell wall «hould, never¬ 
theless, be able to destroy the cell contents, and his argument that the 
abundant development of the mycelium can not be accounted for other 
than by the presence of these “haustoria’^ seems to me futile in view of 
the fact that the mycelium permeates the leaf tissues throughout and 
causes much more profound changes in the cells of the mesophyll than 
in those of the epidermis (pL XIII, fig. 9). Moreover^ the fact that the 
mycelium separates with the utmost ease from the substratum (in making 
free-hand sections it is almost never that the m^^celium remains in con¬ 
tact with the epidermal cells), and the further fact that hyphae carefully 
separated from the leaf surface show neither haustoria nor any trace of 
them, seem to militate against Hartig’s theory. My opinion is that what 
this observer took to be haustoria are cracks produced in the very thick 
external walls of the epidermal cells by the killing and subsequent drying- 
out effects brought about by the dense mycelium. In any case this fungus 
affords a striking example of the destructive effects of combined epiphjiiism 
and parasitism. 

The following description is compiled from American specimens. 

Herpotrichia nigra (Pk.) Sacc. Perithecia spherical with slightly promi¬ 
nent ostiola, 0.25 to 0.45 mm, diameter, semi-immersed in a dark browm, 
felt-like subiculum 0.27 to 0.5 mm. thick. Asci club-shaped, 128 to 165m 
by 14 to 18m. Paraphyses filiform, fugacious. Ascospores irregularly bi- 
seriate in the asci, elliptical at first 1 to 3-septate, hyaline; later 3-septate, 
more or less constricted at the septa, pale to darker olivaceous-brown, 
22 to 33m by 8.5 to 9m. Conidia borne singly on short hyphae, dark brown, 
3 to 6-septate, constricted at the septa, 27.5 to 29m by 9 to lOp. 

Habitat On living leaves and twigs of Picea exceha, Pinus montana, 
Juniperua communis and Juni perns nana (Europe); Picea Engelmanni, 
Abies lasiocarpa and Abies concolor (Wyoming, Colorado and Oregon). 

Synonym, Enchnosphaeria nigra (Hartig) Berl. 

Exsiccaii, Rehm, Asco. Exsicc., No. 996; Allescher & Schnabel, Fung. 
Bavar., No. 70; Rabenhorst, Fung Eur, No. 3961; Vestergren, Microm. 
Rar. Pel., No. GOO. 

Neopeckia Coulteri (Pk.) Sacc. 

In the introduction to this paper I mentioned the fact that subsequently 
to the finding of Herpotrichia on Abies and Picea, I secured a further 
supply, from much the same locality, of what appeared to be the same 
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fungu- on Piav\ Murrayana, It presented precisely the same dark-bruwii, 
broadly spreading, feit-like mycelium, showing similar immersed perithecia, 
and causing tlie same lulling and matting-together of the leaves fpl. XII, 
figs. 1-3; pi. XIII, fig. 10i. 

!Microsc jpic examination of this fungus showed that in every detail it 
ourresponded exactly with Herpotnchla mgra except in the case of the 
spores. Whereas in the Herpotrichia they are more or less biseriate in 
the asci and, at maturity, 4-celled and olivaceous, in the fungus on Pinus 
the}" are strictly uniseriate, 2-celled, and becoming very dark brown as 
they mature QdI. XIII, figs. 11 and 12). This fungus was originally described 
b}" Mr. C. H. Peck imder the name Sphaeria Coulteri (Hayden, Rep. U. 8. 
Geol. Survey. 1872, p. 792). Eight years later Cooke described, as Lasio- 
sphaeria acicola, Cke., a specimencollected and characterized by IMadame 
Libert, now in the Herbarium of the Botanic Gardens at Brussels.’’ It is 
noted as occurring “on pine leaves. Rocky Mountains (Dr. Lyall in Herb. 
Kew)” (Grevillea 8; 87. 1880J. Cooke’s description is sufficient to iden¬ 
tify this fungus with that previously described by' Peck. 

Later Saccardo, through some strange misconception, transferred this 
species to the genus Enchnosphaeria, but adds the query “an potius Erio- 
sphaeria?’^ (Syll. Fung. 2: 207. 1883). He was evidently misled by the 
external resemblance of this American fungus to the co mm on European 
Herpotrichia nigra, the spores of which were originall}^ described as hyaline; 
then, discovering that the spores of the former were 2-celled, he suggested 
writing Eriosphaeria for Enchnosphaeria, both of which names are inap¬ 
plicable. In the previous volume of the Sylloge, however (1: 727. 1882), 
Saccardo had inserted Cooke’s Lasiosphaeria acicola, but had questioned 
its proper generic place, writing Amphisphaeria? adcola (Cooke) Sacc. 
The question mark is more than justified; the fungus is certainly not an 
Amphisphaeria. Finally this same writer (Bull. Torrey Bot. Club 10:127, 
1883) transfers his Enchnosphaeria CouUeri (Pk.) to his new genus Neo- 
peckia and it becomes W. Coulteri (Pk.) Sacc. Just why Ellis & Ever¬ 
hart (N. Amer. PjTenomycetes, p. 147. 1892), re-transferred it to Lasio- 
sphaeria, is not apparent, since their own characterization of that genus— 
“sporidia hyaline or subhyaline, cylindrical or vermiform”—does not in 
the least apply to the specimen of the fungus in question, distributed by 
them (N. Amer. Fung., No. 1342). 

This fungus, so closely resembling Herpotrichia nigra, appears to be 
fairly common throughout the mountainous regions of the western and 
northwestern states. Both fungi are found in the same localities; but 
whereas the Herpotrichia occurs in this country on Abies and Picea exclu¬ 
sively, so far as is at present known, the Neopeckia appears to be confined 
to the genus Pinus. ily own specimens were collected in September, 1903, 
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on Pinus Munayana, in the neighborhood of Pacific Creek, Wyoming. 
The specimen di^stributed by Ellis & Everhart is labelled merely “ on Pinus 
contorta. Rooky Cal.” Two ^^pecimens received from ]Mr. C. L. 

Shear are from Oregon and Idaho respectively: one is on Pi mis contorta j 
the other is marked ^^on IMng Finns.” The dates of collection range from 
July to September, and all of the specimens exhibit fully mature spores. 

The following detailed description of the fungus is drawn from the 
Wyoming specimens: 

Xeopeckia Covlteri fPk.) Sacc. Perithecia spherical, 0.32 to 0.5 mm. 
diameter, immersed, except for the slightly prominent, flattened ostiola, in 
a dark brown, fclt-like subiculum, 0.4 to 0-53 mm. thick. Asci cylindrical, 
150 to 185 m by 15 to 18 m- Paraphyses filiform, fugacious. Spores ob¬ 
liquely uniseriate in the asci, blunt-elliptical, at first pale brownish, later 
dark-browm, 1-septate, constricted at the septum, 20 to 29 m by 9.5 to 
10.2m. 

Habitat On living leaves and twigs of Pinus Murrayana and Pinns 
contorta (Wyoming, California, Oregon and Idaho). 

Synonyms. Sphaeria Coulteri Peck (1872); Lasiospheria acicola Cooke 
(1880); Amphisphaeria? acicola (Cke.) Sacc. (1882); Enchnosphaeria CouU 
teri (Pk) Sacc. (1883); Lasiosphaeria Coulten (Pk.) Ell. & Ev. (1892). 

Exsiccati. Ellis & Everhart, N. A. Fungi, No. 1342. 

The damage caused by these two fungi is, according to my limited obser¬ 
vation, inconsiderable. In Europe Herpotrichia nigra is said to attack seed¬ 
ling conifers, and even to kill them by completely covering them with 
matted mycelium. In other cases the seedlings, bent over under the 
weight of snow, become fastened to the groxmd by the mycelium and only 
recover with dfficulty. In this country, however, the only specimens 
which I have seen, whether of Herpotrichia or Neopeckia, were on trees 
of larger growth and the injury was confined to not more than one foot 
of .the ends of branches a few feet from the ground. These portions were 
killed. 

I have considered these two fungi at such length, partly because of the 
damage which they are undoubtedly capable of causing to conifers either 
in the seed-bed or later, but chiefly because, notwithstanding their common 
occurrence, one of them has heretofore been reported only once from the 
United States and neither has received the attention it deserves from 
American mycologists. The past historj” of both, too, appears to have 
been so confused owing, in a measure, to their extraordinary similarity 
in external appearance and in structure, that I have thought it advisable 
to straighten out the confusion as best I might. 

Colorado School op Forestry 
Colorado Springs 
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Explanation of Plate XII 

Figs. 1-3. Twigs of Pinus Murrayana infested with Neopeckia Coulteri. X 5. 
Fig^ 4. Branch of Abies lasiocarpa infested with Herpoirichia nigra. X 3 . 

Explanation of Plate XIII 

Fig. 1 Herpotrichia nigra. Section of perithecium. X 100. 

Fig. 2. The same. Paraphyses and ascus with immature spores X 475. 

Fig. 3. The same. Two immature spores and one mature. X 475. (Figs. 2 and 
3 from specimen in A. t S. Fung. Bav., No. 70.) 

Fig. 4. The same. Ascus with immature spores. X 475. 

Fig. 5. The same. One immature spore and two mature. X 475. ^Figs. 4 and 
5 from specimen on Picea.) 

Fig 6 . The same. Two asci with spores X 475. 

Fig 7. The same. One immature spore and two mature. X 475. (Figs. 6 and 
7 from specimen on Abies.) 

Fig. 8. The same. Hypha and conidia from mycelium on Picea. X 475. 

Fig. 9. The same. Mycelium penetrating and fillmg a stoma. X 475. 

Fig. 10. Neopeckia Coulteri, Section of perithecium. X 100. 

Fig. 11. The same. Ascus with nearly mature spores. X 475. 

Fig, 12 . The same. One immature spore and one mature X 476. 









THE BMCK ROTS OF THE SW'EET POTATO' 

J J Taubevh\us 
With Plates XK, XV and XVI 

The Black Rot. Sphaemmia finihtiMum (E.&H.) Sac. 

The term black rot of the sweet potato as usually understood by plant 
pathologists is that disease which is induced by the fungus Sphacronma 
fimbriatum (E. & H.) Sacc. We owe our past knowledge of this disease to 
Halsted^ who in 1890 wa.s first to give us an account of the diseases of the 
sweet potato. However, Halsted’s account of the black rot is incomplete. 
The disease is characterized by dark greenish circular spots (plate XIV, fig. 3) 
varying in Mze from ^ to 2 mches in diameter. These roundish spots are 
more often met with in infected sw'eet potatoes in the store house. When 
the roots are injured through rough handling in cultivation or by rodents, 
the spots lose their circular outline but follow the line of injury. When 
the infected root is uninjured, the spots are smooth and appear as if burned 
in with a metal dye. The pycnidia do not appear for a considerable time 
after infection, especially when the infected roots are kept under dry condi¬ 
tions. They finally develop on the epidermis (plate XIV, fig. 4) in the 
center of the spot. None are formed within the infected tissue of the root. 

Three years of observation on the black rot in Delaware have shown 
that the disease does not produce decay of the entire root, as is usually 
believed, but is confined to the cambium layer. In cases of black rot where 
the entire root decays, it is due to secondary infections of one or two species 
of Fusaria or of Trichoderma lomngi Oud. Cultures of the interior tissue 
of such infected roots always gave a pure growth of the above fungi but 
not of the Sphaeronema. If no secondars’^ infection sets in, sweet potato 
■.f'+tacked by the Sphaeronema alone can remain entire the whole 
'si+s gradually spreading over the surface of the root but leaving 
Nj^ed. In cases of deep injurj’- or of transverse cuts, the 
*;^s the center, then gradually invades the entire root, 
o-ut surface is covered with a w'eft of ashy-colored 

’’hytopathological Society at the Cleveland meet- 
of the sweet potato. X. J. Agr. Exp. Sta. 
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mycelium of the Sphaeronema fungus, soon to be followed by the thickly 
set pycnidia which now cover the entire area. Sphaeronema fimbriatum 
imparts a bitter taste to the afiPected spot. When such root is cooked for 
eating purposes the bitter taste permeates the whole root, but if the infected 
area is first cut out, the edible qualityof the remainder of the root is unim¬ 
paired. 

Our studies on the morphology of Sphaeronema fimbriatum bear out in 
part those of Halsted and Fairchild.® Old mycelium is darkish gray, 
with rather close septa, and usually filled with oil gluboles when grown on 
media rich in sugar. The yoimg mycelium is hyaline but becomes grayish 
with age. The hyphae young or old are capable of breaking up into as man3'^ 
cells as there are septa and each cell germinates like a spore (plate figs. 
5 to 8, 10, 12 to 14, 26, 27, 28). Another stage of spore formation cor¬ 
responds in part to Thielavia, namely, the spores are borne within the sheath 
of a terminal cell, and these are pushed out from within (plate XV, figs. 15 
to 17). There is another spore stage consisting of olive-brown conidia 
(plate XV, figs. 13,17 to 22, 28). These are thick-walled, and are borne 
singly, by twos, or in chains. These brown conidia apparently serve as 
resting spores, since it takes them a much longer time to germinate. This 
type of spore is often found in the interior of the affected tissue, in the cells 
immediately below the epidermis (plate XIV, fig. 4). A last stage is that 
of pycnospores, which are borne in long-necked pycnidia (plate XIV, fig. 4). 
The spores are globular, minute, oozing out in a gelatinous mass, and stick 
at the open end of the long neck of the pycnidium. Any of these spores 
germinate in water or in any nutritive fluid (plate XV, figs. 1 to 9, 22). 
No perfect stage has as yet been found and no spore stages other than 
those above mentioned have been observed, in pure cultures or on the 
host, to be connected with the Sphaeronema fimbriatum. 

The pathogenicity of Sphaeronema fimbriatum can readily be established 
by placing the sweet potato roots or potted plants in a moist chamber and 
spraying them with a suspension of spores of any of the stages of the fungus, 
or by inserting bits of pure culture mycelium into the tissue of the host. 
The disease usually develops within two to three weeks after infection, pro- 
duciog the typical black rot symptoms (plate XIV, figs. 2 and 3}* 
moist atmosphere, either in the field or in the store hous^f" 
conditions for infection. Occasionally, in a lot of swee^t'"*^ 
the roots will remain entirely immune to either artificig^ 
indicating, therefore, the possibility of resistant st** 
that the smallest roots are the most resistanj^^’ 
why sweet potato growers prefer small roqK" 

* Halsted, B. D. and Fairchild, D. G. Swe ** 

1 - 11 . 1891 . 
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The spread of the disea'se in the field is no doubt due to infected roots 
(seeds) and infected manure. It is usually a common practice among 
growers to dump all infected root", on the manure pile. The cultivator, 
as well as field rodents, also help to spread the disease from hill '.o hill. 
In storage the disease is introduced on infected root« and then spread by 
means of mites and the red spider. The two latter when transferred from 
diseased to healthy roots will communicate the disease to the healthy ones. 
A pure culture of the fungus can also be obtained when these insects are 
taken from infected roots and allowed to crawl over a poured plate of cul¬ 
ture media (plate XIV, fig. 5). 

Charcoal Rot of the Sweet Potato. Sderotiwu bataUcola n. sp. 

Historical, In describing the morphology" of Sphaeronema fimhriaturn 
Halsted^ notes a fourth or sclerotium stage of that fungus. To quote 
Halsted, ''A fourth form of the black rot is sometimes found in which the 
substance of the potato becomes filled with minute, black, irregular masses. 
The root thus affected takes on a color that looks like charcoal. A highly 
magnified view of a small portion of the fungus is seen to consist of black 
nodules with brown threads running from one to another. 

In writing again on the sweet potato black rot, a y’^ear later, Halsted 
and Fairchild® seem to be undecided as to whether the sclerotium fungus 
above mentioned W"as or was not a stage of the Sphaerotiemafirnbriatum, for 
they say": ^'Although not certainly connected with the species of fungus 
causing the black rot, there have been foimd, often in badly diseased speci¬ 
mens, immense numbers of globular sclerotia differing in structure from 
those of many other species, but surrounded by" and evidently- made up of 
hyphae identical with these of this species. These sclerotia were foimd in 
all stages of formation, and in the last stages in such abundance as to entirely 
fill the tissue of the diseased potato, causing it to become gray- and finally 
charcoal-black.’' 

Later workers on sweet potato diseases all quote Halsted verbatim, 
and apparently" all accept his statement that the sclerotium fungus is a 
stage of Sphaeronema fimbriatum, 

Burnette® in discussing the black rot, Ceratocystis fimbriata, states among 
other things that: ‘'After a time the entire root becomes filled with a dark 
fungus growth, which characteristic gives it the name of black rot. Still 
further along in its course of development a stage is reached in which the 

^ Loc. cit, pp. 11-18. 

* Loc. cit., pp. 1-11. 

«Burnette, F. H. Sweet potatoes. La. Agr. Exp. Sta. Bui. 30 (second senes), p. 
loss. 1894 
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whole inner .substance as'^umes a charcoal-like condition. This is called 
the pclerotial stage, and seems to be the most common condition in which 
we find potatoes affected b}'- the disease here.^’ 

Townsend^ in his discussion of the black rot fungus, accepts Halsted^s^ 
\iew, as he says: “The threads of the fungus enlarge and turn dark in 
certain places, forming nodules. Although these bodies are not strictly 
spores, they perform the same functions as spores.’^ 

Wilcox® in his description of the black rot, Ceratocysti^ fimhriata, also 
states: “ In addition to these methods of reproduction (conidia and pycnidia, 
the fungus produces hard dark-colored roundish bodies inside the root 
known as sclerotia. These are simpl}" compact masses of vegetative fila¬ 
ments of the fungus, but each one of the masses is capable of developing the 
other stages and spores of the fungus.^' 

Finally, in a recent review of the black rot of the sweet potato, Duggar^“ 
supports the view of Halsted, for he adds: “When the mycelium has devel¬ 
oped to a considerable extent in the root, sclerotia of large size appear. It 
is believed that these sclerotia may be properly a phase in the life histoiy’ 
of this species, and that they may also be important in the perpetuation 
or spread of the fimgus.” 

There is no doubt that all the authors which I have quoted had in mind 
HaLsted's supposed sclerotium stage of S'phaeronmna fimbriatuniy since all, 
with the exception of Duggar, reproduced the same figures as Halsted” 
gave in his bulletin on the diseases of the sweet potato. It is surprising 
that twenty-two years should have'elapsed since Halsted gave us thefirsi; 
knowledge of the sweet potato diseases, and that» no sub‘^equent worker 
should have tried to determine definitely whether or not the sclerotium 
fungus here in question is a stage of Sphaeronema fimhriaium. Our own 
investigations have shbWn conclusively that it is not, but that it is distinct 
and in no way related to the Sphaeronema. I have alreadj^ showm that the 
black rot only produces spots on the surface of the root w’hich when once 
seen cannot be mistaken. This disease does not penetrate the root much 
further than the cambium layer. The sclerotium fungus, on the other hand, 
does not seem to produce surface spots and it invades the entire contents of 
the root, turning the substance to a charcoal mass (plate XIV, fig. 10 U 
I propose, therefore*, the name of “charcoal rot'' for the sclerotium disease. 

" Townsend, C. O. ISome diseases of the sweet potato and how to treat them, Md. 
Agr. Exp. Sta. Bui. 00. 1899. 

* Loc. cit. 

•Wilcox, E. M. Diseases of sweet potatoes in Alabama. Ala, Agr. Exp. Sta. 
Bui. 135; 6. 1906. 

Duggar, B. M. Fungous diseases of plants, p. 349. 1909. 

“ Loc. cit. 
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With the exception of drying and slight shrinkage, there are no external 
sjTnptoms to distinguish this disease. It can only be recognized when the 
roots have been completelj' invaded by the fungus. Such roots become 
light and dry and can be readily broken in two. The interior tissue is 
found to be entirely black and charcoal-like. This blackening is due to the 
formation within the host of numerous minute sclerotia (plate XIV, fig. 11). 
A pure culture of the fungus can be readily obtained by a'^eptically breaking 
an infected root and picking out bits of tissue with a sterile needle and drop¬ 
ping them into poured plates of nutrient agar. The fimgus grows well on 
media rich in sugar, although it develops equally as well on a variety of other 
media. With the exception of the sclerotium stage, no other fruiting body 
of any kind has been observed, either in pure culture or on the host. 

Halsted^® figures a sclerotium bearing dark, roundish spores on slender 
stalks, resembling the brown olive-shaped spores of Spkaeronema fimbriatiim. 
Such spore-bearing sclerotia have often been found by us to be connected 
with Sph'ieronerno finibriatum (plate XV, fig. 25). However, these bodies 
are not really sclerotia, but merely immature pycnidia, since thej’- can be 
readily crushed under a cover class, whereas the sclerotia of the fungus here 
in question are hard and resist crushing. Halsted’s figure must be hypo¬ 
thetical or else that of a 3 ^oimg pycnidium of Sphaeronema. 

Pathogenidtij, The most severe test as to whether this sclerotium fun¬ 
gus is or is not a stage of Sphaeronema is its pathogenicity. When bits 
of pure cultures of the sclerotium fimgus are inserted into healthy sweet 
potato roots the typical charcoal disease is induced within three to eight 
weeks after infection. The fungus can then be reisolated from the artifi¬ 
cially infected roots and the disease produced again at will, and each time 
only the sclerotium fungus i-^ involved. On the other hand, when a pure 
culture of the Sphaeronema is inoculated into healthy sweet potato roots, the 
typical black rot disease is induced at will; and at no time has the charcoal 
disease or the sclerotium mass appeared. This conclusivelj^ proves that 
the charcoal disease, and the sclerotium fungus which induces it, is dis¬ 
tinct from the black rot which is induced by the Sphaeronema fim- 

briatum. 

Life history. Diseased roots kept dry for one 3 "ear will readily yield a 
pure culture of the fungus, thus showing that these diseased roots carry 
the fungus from j^ear to j^ear. There seems no doubt that the fungus is 
kept alive and spreads from the store house to the field, and vice versa, 
through the manure, and possibly with infected roots. 

Taxonomy. In identifying sclerotium-producing fungi, one is often 
at sea, on account of the meagre descriptions of published species. The 
writer has carefully examined Schweinitz's collection of Sclerotium at 
Loc. cit. 
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the Academy of Natural Sciences in Philadelphia. No species there \\ere 
found to agree with the one here in question. Moreover, our present 
species could not be found to correspond with any of the species described 
and recorded by Saccardo.^^ Several attempts have been made to germi¬ 
nate the sclerotia vdth the hope of producing a perfect stage. However, it 
was found that in every attempt the sclerotia would merely produce new 
sclerotia. Therefore, imtil a perfect stage or some other spore form is 
found, the name Sderothim bataticola n. sp. is proposed, with the foUovinl 
description: 

Sclerotium bataticola n. sp 

Sclerotia jet black, very minute; exterior smooth, made up of anasto¬ 
mosed black hj"phae; interior light to dark brown, made up of free, thick- 
walled, cortical, hyphal cells; sclerotia vary much in shape, spherical, oval, 
oblong, elliptical, curved or even forked, varying in size from 25 x 22.4 /x to 
152 X 32 II, abundant throughout the entire root of the host. 

Parasitic on living roots of sweet potato, Ipomoea batata. 

Java Black Rot. Lasiodiplodia tubericola E. &. E. 

This is a third form of sweet potato black rot. 

Flistoricah The only account we have of the fungus is a short note 
by Clendenin.^*^ The fungus was first found on some sweet potatoes that 
were brought to the Louisiana Station from Java in the spring of 1894. 
The potatoes appeared sound, but failed to grow when planted. Upon 
examination the roots were found to be rotted. The fungus which caused 
the rot was sent to Ellis, who identified it as a new genus and gave it the 
name of Lasiodiplodia tubincola. Sweet potatoes brought from Java in 
the spring of 1895 were foimd to be aflfected with the same fungus when 
they were received at Baton Rouge. This seems to indicate that the fungus 
was introduced from Java to the United States. We do not know how it 
was introduced into Delaware, where it was first noticed by the writer in 
1910 on stored roots. 

Symptoms. Sweet potatoes affected by this fungus show dark shrivelled 
patches, over which are scattered numerous pycnidia. These emit either 
mature one-septate dark spores of the Lasiodiplodia type, heaped together, 
or white strings which are made up of hyaline iMacrophoma spores, or both. 
In making longitudinal sections through different stages of affected roots, 
it will be foimd that the fungus attacks the interior tissue beginning at a 
point and gradually invading the whole of the interior of the root (plate 

Sylloge Fungorum 14: 1139-1174; 18: 690-691. 

** Clendenin, Ida. Lasiodiplodia E. & E, Bot. Gaz. 21:92. 1896. 
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XIV, fig. 7). The infected tissue is, jet black, somewhat resembling the 
charcoal disease. Infected roots dry and shrivel and become brittle. The 
name Ja-\’a black rot is proposed for thh di^ease in order to distinguish it 
from the other two black rots, and because diseased sweet potatoes 
suffering from this disease were first introduced from Java. 

Pathogenicity. No infection experiments have ever been recorded before 
with this fungus on the sweet potato. In our investigations w’e find it to 
be an active parasite, since the disease can be induced at will either by plac¬ 
ing healthy roots in a moist chamber and sprajnng with a suspension of 
pycnospores of the Macrophoma or Lasiodiplodia types, or by inserting 
bits of mycelium from a pure culture of the fungus into the healthy root. 
In either case complete rotting of the root is effected in four to eight weeks, 
some roots being more susceptible than others. It seems that the fungus 
works by means of an enzjTne, for in a longitudinal section of a newly in¬ 
fected root tw'o zones can be observed (plate XIV, fig, 7), one, a dark patch, 
is occupied by the fungus, and the other, a brown zone, precedes the dark 
patch and is devoid of mycelium. The pycnidia are born singly or in groups 
under the epidermis (plate XIV, fig. 8), and the latter is ruptured at an early 
stage. They are also formed throughout the interior tissue of the affected 
root, and it seems that in this case the spores can only escape when the 
infected roots break up and disintegrate. The pycnidia when borne free 
may or may not possess hair-like bristles at the openings of the necks. 
Also, they may or may not have paraphyses. It was only because of the 
presence of paraphyses in the pycnidia that Ellis created the genus Lasiodi¬ 
plodia. More work is now in progress to determine the relationship of this 
fungus with other Lasiodiplodias and with species of the genus Diplodia. 
A more extended description of the three black rots will soon be published 
in bulletin form. 

Tspe material of Sclerotium bataticola has been deposited in the her¬ 
baria of the Ddaware Agricultural Experiment Station, the Departments 
of Plant Pathologj’ at Cornell University and the University of Wisconsin, 
the Xew York Botanical Garden and the National Museum at Washing- 
tion, D. C. 

Dblawabe Aghicultueal EspERiaiBNT Statioii 
Newaek, Delawahe 
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Explanation op Plate XIV 

Figures 1 to 5, Sphaeronema fimbnatum, figuies6to9, Lasiodiplodia tubencola: 
figures 10 and 11, Sclerotium bataticola 

Fig. 1. Healthy sweet potato plant (check). 

Fig. 2. Sweet potato plant artificially infected with the black rot organism. 

Fig. 3. Black rot of sweet potato as it appears natuially and as a result of aiti- 
ficial infection 

Fig. 4. Photomicrograph of cross-section of an mfected sweet potato, showing a 
pycnidium of the black rot fungus. 

Fig. 5. Poured plate of agar with mite taken directly from a root infected with 
black rot and placed at center Notice colony of Sphaeronema fimbriatum in center 
of plate* and two lows of bacterial colonies marking the tracks followed by the mite 

Fig. 6 Surface view of a sweet potato showing eaily infection of the java black 
rot. Notice in the central portion of the spot the white strings of Maciophoma 
spores and the black powder of one-septate Lasiodiplodia spoies oozing out from the 
pyemdia 

Fig. 7. Longitudinal section of potato shown in figure 6. 

Fig 8 Photomicrograph of a cross-section of a sweet potato showing cluster of 
pycnidia without bustles, formed immediately below the epidermis. * 

Fig. 9. Photomicrogiaph of cross-section of sweet potato, showing pKnidu with 
long necks and bristles, foimed immediately below and bieaking through the 
epidermis. 

Fig 10. Cross-section of healthy and diseased roots infected with Sclerotium 
bataticola. 

Fig 11. Photomicrograph of cross-section of sweet potato to show presence of 
sclerotia in the host. 
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Explanation op Pl\te XV 

Fie;urcs 1 to 2S, Sphaoronoina fimbriatum; figures 29 to 42, Lasiodiplodia tuberi- 
cola. 

Figs. 1, 9, and 22. Stages in the germination of the brown olive-shaped thick 
walled conidia. 

Figs, o to S, 10, 27 and 2S. Different stages in the germination of the hyaline 
conidia. 

Figs. 2 to 4 and 11. Different stages in the germination of the pycnospores. 

Figs. 13,17 to 22 and 28. Different stages in the formation of the brown conidia. 

Figs. 12,13,14 and 26. Hyphae breaking up into spores. 

Figs. 15 to 17. Thielavia-like spore formation. 

Fig. 2o. Young pycnidium resembling a sclerotium. 

FkuS. 29 to 37. Different stages of germination of the Lasiodiplodia spores. 

Figs. 32 and 36. Striated spore cover. The striations are better visible when the 
spore germinates. 

Figs. 38 to 42. Different stages of germination of the Macrophoma spores of L. 
tubericola. 



Pl^te XV. Black Rots op Sweet Potatoes 




I'XiM.w vrros ()i< Piatk XVI 

4II to .VI, tiilx^iicola (ontimuMl; (ii>ui(n V] (o.V), S(l(*io(ium 

haliUiVola. 

Ki(j>. t7 to 50. Variiition of ^iz(‘ in tlio Lasiodiplodia ^l)()I(^s. 

Fh,. 0). Atlaohinont of hjxn’os aiKlparapiiysoh to tho innoi wall of lli(‘ pvciu’dium 

Kku 41. A siiiKlo paraphyais 

Fid. 45. Stae^os of forniatiou of pyriiosporoa. 

Fk}. U), (Vush mount showine; the fiina^us Sphaorononu fimhriatiiin to ho inter 
and intraccdluliir. TIio brown olive-shaped eonidia are also hoiii within (he host 
t‘(41s. 

Flos. 55 to 5P. DilTeront .stai»e.s in the.selerotuun formation 
NuTE—All drawdni»s are made w'ilh the eameia liieida. 




Plati*; XVI. Bi.ack of .Swi^iat Potato i:b 





NOTES ON CEONARTim COLEOSPORIOIDES ARTHUR AND 
CRONARTIOI FILAMENTOSUM 

E. P. M E I N E C K E 

In Phytopathology 2: 176, August, 1912, Dr. George G. Hedgcock 
reported succes'iful inoculation of two species of Castilleia with aeciospores 
of Peridermium filaincntomm Peck and proposed the name Cronartium 
dlanientosum (Peck) Hedgcock comb. nov. for the re&ulting Cronartium. 
Dr. Hedgcock proposed the new name on account of my successful inocu¬ 
lation of Castilleia miniata with Peridermium stalactijonae Arthur and Kem, 
which established the relationship of the latter species of Peridermium with 
Cronartium coleosporioides (Dietel and Holway) Arthur, and for the further 
reason that Dr, Arthur has considered the two form& of Peridermium to be 
morphologically different and has raised them to specific rank, thus render¬ 
ing the identity of the two species of Cronartium uncertain, although they 
appear to be morphologically identical 

On September 16, 1911, I had found Cronartium coleosporioidcs very 
plentiful on Castilleia miniata in the immediate neighborhood of aecia of 
Peridermium stalactiforme in the Lassen national forest, Califorrda.^ This 
fact, together with Dr. Hedgcock’s earl}" conjecture (July, 1911) that 
Peridermium filamentosum formed its Cronartium on Castilleia, led me to 
tiy inoculation with Peridermium stalactiforme. Pinus contorta in the 
neighborhood of Fort Klamath, Oregon was found to be richly infected with 
this Peridermium, and at the end of May, 1912, when the aecia were just 
opening and some of them discharging spores, specimens were collected for 
use in inoculation. In the ‘same locality, and on the same day, squares of 
sod each containing about six to eight 3 "Oimg plants of Castilleia miniata 
were cut out. These squares were immediately*' packed in the field and 
carefully guarded from any possible contamination from the Peridermium 
material. On the following day all the material was taken to Odessa, 
Oregon, 25 miles away, where no Peridermium stalactiforme is found. At 
Odessa one of the squares was richly dusted with aeciospores of Perider- 
mium stalactiforme. The inoculated and the uninoculated material was 
then transferred to the botanical garden of the University of California 
at Berkeley and kept in separate houses. 

Inspection on June 18 showed the Cronartium stage plentifully developed 


^Hycologia 4; 142. May 1912, 
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on the older leaves of the inoculated Castilleia plants. There ti-ere -lome 
uredospores present. The telio'^pores showed signs of germination. On 
June 20 many rather larger sporidia had been formed. The cheek material 
was free from Cronartium and remained healthy, 

OracE OP Investigations in Forest Pathology 
United States Department op Agriculture 
San Francisco, Calipoenu 



A BACTERIAL ROT OF CUCOIBERS 
0 F. Bceges 

The cucumber crop of Florida has been seriously injured during the la-4, 
two years by a bacterial disease of the leaves and fruit. Brovii spot-- 
which may fuse into large brown patches appear on the leaves. On the 
fruit watery spots with brown centers are =een, and later the cucumbers 
become soft and translucent throughout. The first signs of infection on the 
leaves are watery spots. In the early morning a drop of bacterial ooze is 
to be found on the under side of the leaf on the water-soaked spot. Later 
in the day the ooze dries, leaving a white residue. The spots turn brown, 
and when old drop out of the leaf. 

The first spots on the fruit are from 1 to 2 mm. across, and have, as ha-- 
been stated, a water-soaked appearance. Each has a darker center formed 
of dead epidermal cells, and appearing as if some insect had punctured the 
fruit there. The spot does not spread laterally on the surface, but the sub- 
epidermal tissue turns brown. The infection reaches the vascular system, 
and then spreads quickly, softening and browning the tissues as it advances. 
Finally the whole cucumber is reduced to a soft watery mass. The cucum¬ 
ber grower pays little attention to small spots on the fruit, and thus dis¬ 
eased cucumbers are often packed with good ones, with the result that on 
arrival at the market the baskets may be “leaking.” It takes from three 
to four days for the shipment to reach the market, and in this time much of 
the infected fruit becomes soft. 

Cultures were made from a young spot b}’’ cutting small pieces from under 
the epidermis with a sterile knife and dropping them into tubes of beef 
bouillon. In twenty four hours the bouillon was cloudy with a bacterial 
growth. The culture was brushed on a cucumber with a camel’s hair 
brush, and the fruit was then wrapped with parafi&ned paper. The charac¬ 
teristic spotting appeared. The organism wras isolated from this inoculated 
fruit, and pure cultures transferred to tubes of beef bouillon. These cul¬ 
tures were then brushed on cucumber leaves, and the characteristic leaf 
spotting appeared. Infected cucumber leaves were brought in from the 
field and pinned to healthy leaves; the characteristic spots appeared on the 
healthy leaves. No infection occurred in check plants. 

The cuciunber growers complained in some cases that the vines were not 
setting fruit. The ovaries of the flowers were yellowing and diying up. 
Pure cultures of the bacterium were inoculated into healthy female flowers. 
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Tlif ovaries after the inoculation did not develop any further, but turned 
j’ellow, blackened and dried up. 

IMicrosCopical examinations of the spots on the leaves and fruit always 
showed abundance of motile bacteria. Portions of diseased leaves and 
fruit were killed in chrom-acetic acid (medium strength), embedded in 
paraffin, sectioned and stained -nith iron-alum hcematoxylin. In all cases 
j)acteria were found to be present in the tissue. 

The bacteria grown in standard agar (reaction -f 1.5 %) at 30®C. and 
stained with gentian violet, showed as short rods 1.5 to 2 microns long and 
1 micron wide, the majority being 2 microns long. Stained by Hugh Wil¬ 
liams’ method they showed three to six polar flagella, the majority hamg 
only three. Ribbets’ method showed the presence of a capsule. The 
bacteria are not stained by Gram’s method. Spores have not been found. 

Stroke cultures on regular beef agar (reaction + 1.5 %) are scanty, 
filiform, flat, glistening, verrucose, opalescent, and slimy. In agar stab 
cultures, growth is best at top, viUous in line of puncture. Gelatin stab 
cultures show best growth at top, villous in line of puncture. Gelatin 
is not liquified. A membrane is formed on nutrient broth; strong cloudi¬ 
ness: compact sediment. ^lilk coagulates slowly; extrusion of the whey 
began in seven days. Agar colonies are round to ameboid, smooth, con¬ 
vex, and amorphous. There was no gas formed in fermentation tubes; 
growth occurred in the closed arm. To test tubes containing 10 cc. of 
milk 1 cc. of methylene blue was added; these were bleached in four days 
by the organism. In beef bouillon with 2 per cent glycerine or 2 per cent 
saccharose, there is fluorescence. No indol is produced. Nitrates were 
not reduced. Starch was digested. 

The cultural characteristics of this Pseudomonas are being further inves¬ 
tigated together with field control methods. 

Flobida Agbicultual Experiment St.4tion 
Gainesville, Florida 



A BOTRYTIS DISEASE OF DAHLIAS^ 
Mel T. CoosandC A Schvtarzd 


With Plate XVII 

During the past year our attention tos called to a root rot of ♦lahlia^ in 
storage. It was reported as quite severe by one grower, others considered 
it of little or no importance, while many had not been troubled with it and 
did not know annhing about it. It was most severe on the Sylvia, a 
decorative variety, and on Kriemhilde, a cactus variety. In only one 
case was it reported as giving trouble in the field, and the writer did not see 
that case. This single field record was for the Sampson variety. 

The diseased roots have a waterj’^ appearance, the interior is soft and wet, 
becoming yellow, brownish and finally black. The determination of the* 
cause of this disease was complicated by the presence of a number of other 
organisms which contributed to the rot when it was once started bj" the 
primar}’' factor. This primary factor was finally found to be a grayish or 
brownish Botryliis. 

The disease appeared to be most severe under warm, moist conditions, 
combined with poor ventilation. However, roots buried in pits for the 
winter with no ventilation and considerable moisture were in perfect con¬ 
dition. [Many inoculation experiments indicate that the organism is 
unable to gain entrance to the host except through wounds. Pure cultures 
of the organism applied to the clean, sound surface of roots failed to ]>roduce 
the rot, while inoculation from the same cultures on cut surface^ produced 
the disease xery readily. 

The organism is a typical Botrytis, growing well on almost any medium 
and producing an abundance of conidia and, later, an abundance of sclerotia 
which are variable in size some of them attaining as much as 11 mm. in 
diameter. The sclerotia are less abundant on the roots and much smaller. 
This organibm has been under observation for the past year and lias been 
grown in a number of different media, but thus far it has not produced a 
perfect stage. 

The mycelium is septate and branched (fig. 1), the conidiophores are of 
the jB. cinerea type (fig. 2) and the spores are elongated, measimng from 
11.25 to 15 microns in length, averaging 13.43 microns. In germination 

^ Read before the American Phytopathological Society at Cleveland, Ohio, January 
2 , 1913 . 
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the spores become spherical and send oat one, two or three germ tubes 
\fig. 4j which «oon become septate and branched and form peculiar struc¬ 
tures (fig. 5» similar to, and possibly the same as, the organs of attachment 
described by Smith (2j. However, a careful ‘=itudy of these organs in hang¬ 
ing drop cultures indicated that they were in reality* the incipient sclerotia 
(figs. 6 to llj. It was possible to trace a complete series, beginning with the 
formation of these structures and ending with well defined sclerotia. The 
first stage in their development is the formation of many irregular, ‘=5hort 
branches, many septa, and an irregular, clubby or knotty appearance. Il 
was also apparent that a sclerotium might be formed from a single mycelium 
(fig. 9), or that a considerable number might be involved (figs. 10 and 11). 

The study of the germination of the spores in drop cultures also showed a 
tendency for the mycelial branches to imite, whether they came from the 
same or different spores (figs. 12 a, 6; 13 a to i). In fact it appeared verj’’ 
evident that when two young mycelial tubes approached vdthin a short 
distance of each other, they formed a direct union or joined, by means of 
short mycelial growths. This peculiar attractive force also frequently 
resulted in the formation of two short lateral tubes from a single m 3 ’'celium 
uniting with the tip of an approaching mycelium. This union of mj'celia 
has been observed by Ward (4) who called attention to its similarity to con¬ 
jugation in various other fimgi, and also to the fact that the influence 
seemed to be the same as that resulting from the conjugation of zoospores 
among the thallophj^es and of sex cells in the archegoniates. He attri¬ 
buted this conjugation to an enzjune activity. Smith (2) figures a union of 
mycelia, but make^^ no comment on it; he also figures branching structure^ 
similar to those described in this paper but does not show any relationship 
to sclerotial formation. Price (1) also figures organs of attachment and his 
figure 8 indicates a possible union of mycelial growths. 

Spore plantings were made at definite points in petri dishes and allowed 
to grow until the mycelial growths came in contact, when it was readily 
seen that the sclerotia were much more abundant along the intersecting 
lines than at other points. The mycelia composing the sclerotia are ver>' 
irregular and septate (fig. 14). 


SmiMAHY 

1. The dahlia root rot is caused by a species of Botrytis, corresponding 
very closely to the description of cinerea (Syn., B. wlgaris). 

2. The infections are always through woimds; it is impossible for them 
to occur through the uninjured epidermal covering. 

3. The young mycelia tend to unite or conjugate by means of short 
mycelial tubes which usually come out at right angles. In order that this 
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union may occur, tne mycelia must be young and at a distance not to exceed 
10 microns. 

4. GroTrths similar to, or the same, as those deacribed by other writer^ 
as “hold fastb” alway^' developed into sclerotia. 

LITEBATUBE 

(1) Price S R Peoului spore forms of Botrytis. New Phytol. 10:255-259. 1911 

(2) Sahth R E Botrj’tis and Sclerotinia: their relations to certain plant diseases 

and to each other. Bot. Gaz. 29: 369-407 1900. 

(3) -^The parasitism of Botrj'tis cinerea Bot. Gaz. 33: 421-436. 1902 

(4) Wabd, H Marshall A lily disease. Ann. of Bot. 2: 319-380. 1888. 

New Jeesey Agbicultueal Expebuient Station 
New Bbonswick, New Jeesey 
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» ExPLiNiTIOT^ OF Pl.\TE X\ II 

1 Jragment of mycelium 
Pig 2 Comdiophoieb 
Fic 3 Comdiobporeb 
Fig 4 Germinating spores 

FiGb 5-^) Stages of blanched m\cehum m formation ot bcierotium 

Fig 10 loung bclerotium 

Fig 11 Later stage of scleiotium 

FiGb 12 a 12 b Union of mycelia tiom two sporeb 
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SOME BORROWED IDEAS IN LABORATORY EQUIPMENT 

W. J. Morse 
With Plate XVIII 

In connection is ith the plant pathology laboratory of the Maine Agri-* 
cultuial Experiment Station there is a basement room which is fitted up for 
dish IV ashing, sterilization, etc. In this room we have in me certain devices 
and pieces of apparatm which are either homemade or are adaptations of 
articles designed to be used for other purposes. Several of the&e result in 
the «avmg of much time and labor and are a constant source of satisfaction 
to all concerned. The followii^ descriptions are ^ven of some of these, 
with the idea that they may be of possible •service to others engaged in 
similar lines of work. 

Figure 1 represents some attachments connected with the dish washing 
sink, includir^ a water heating device, an apparatus for rapid and thorough 
rinsing of test tubes, flasks and other glassware, and illustrates our method 
for rapid filtration of liquid culture media by suction. Figure 2 shows an 
inexpensive, portable autoclave and a much larger one of the same lype, 
permanently connected with the steam service pipes and used for soil 
sterihzation. 

Wat&r-heatmg device. Comparing the cost of installation and utility 
this is perhaps the most satisfactorj' piece of apparatus in the lot. The 
essential part of it is the suction-tee shown at a. A suction-tee is a fitting 
in common use among steam fitters and is constructed on practically the 
same lines as the common filter pump. It is designed for elevating liquids 
short distances by means of steam pressure and is frequently employed 
for pumping bilge water from the holds of small steamboats The present 
use is an adaption. • 

For water heating the cold water is mtroduced into one side from below, 
the supply being controlled by the valve h. The steam supply is regulated 
by valve t, and enters the suction-tee at the left. The hot water emerges 
at the other end into the discharge pipe d. The horizontal part of this pipe 
which connects with the suction-tee is 9§ inches between fittings. The 
lower part of the discharge pipe swings back against the wall when not in 
use. 

The entire cost of this water heater including labor and materials lor 
installing was only a little over $3, The low cost was partly due to the 
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fact that water connections were already in the sink and the steam supply 
was obtained by tapping a pipe which ran directly overhead. By its use a 
^-inch stream of almost boiling water can be obtained instantly and main¬ 
tained as long as desired. By simply adjusting the valves the temper¬ 
ature of the water can be raised to any degree desired from that of the 
service pipes up to 85 or 90®C. 

If installed in the manner illustrated there is no pounding in the pipes 
when the steam and cold water come together, and very little noise can be 
heard when the heater is in use—certainly nothing which would be objec¬ 
tionable in any laboratory. Both high and low pressure steam can be 
turned into our supply pipe and we have used from 3 to 20 pounds with 
equal success. With the lowest pressure steam the cold water supply must 
be reduced somewhat but even then the supplj" of hot water obtained is 
ample. In use the steam valve must always be opened last and closed first. 

Test tube rinser. This is an adaptation of the method employed in wash¬ 
ing and rinsing bottles in bottling ^tablishments and in rinsing drinking 
glasses at soda foxmtains. It has been found invaluable as a time saver in 
washing and rinsing test tubes which have contained cultures. ^Moreover 
the rinsing can be much more thoroughly done in this way than in an}’^ other 
that the writer has seen in use. It is simply a small brass tube bent in the 
form of a broad U. One end is connected with the water pipe and the other 
or open end points directly upward. In use the operator, holding the 
article to be rinsed in his left hand, places it over the open end of the pipe 
and with his right hand turns on the water at the valve e. The connection 
is made to the water pipe by a small brass union which has a ground joint 
and which allows the tube to swing with the attached arm of the U as an 
axis. Hence this also may be turned back against the wall of the sink when 
not in use. 

Filtering apparatus. This is largely self-explanatory as shown at the 
left in figure 1. It consists of a 2-liter flask and a Buchner funnel attached 
to a filter pump. The funnel is about 17 cm. across the bottom and holds 
approximately a liter and a half. By placing a circular filter paper flat 
on the perforated bottom of the funnel and then applying suction, liquid 
culture media may be filtered much more rapidly^ than by ordinary methods. 
It is first necessary to run a small quantity of distilled water through the 
funnel to wet the paper and just as the last of it is passing through the paper 
should be pressed down with the fingers at the edges to stop possible leak¬ 
age. If agar or gelatin are to be filtered a quantity of boiling water should 
be run through first, to thoroughly heat up both flask and funnel. A 
large dinner plate is sometimes put over the funnel for a cover, after first 
dipping it in boiling water. This helps to retain the heat in the case of 
slow filtering agar. Also in filtering gelatin and agar it is best to remove the 
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major portion of the coarser particles by first pab^lng through a cotton 
filter. 

Portable nutodavi. This is a ‘‘home canning boiler” which ivith safety- 
valve and steam gage retails for about $15. It is made of boiler iron, 17 
inches high and 12^ inches in diameter inside. It is built on the lines of the 
old style autoclaves and is designed to be used in the home on the kitchen 
stove. Hence it i& well adapted for use in temporary field laboratories or 
in secondarj' schools or other institutions where the cost of the ordinary 
form of autoclave would be prohibitive. 

Soil ^i^rilizer. Some foim of soil sterilizer is absolutely essential for 
carrj’ing on work in plant pathologj' where inoculation studies are made in 
the greenhouse. It is necessarj', if for no other purpose than to prevent the 
spread of new or rare diseases by means of discarded potting soil. The large 
autoclave shown at the rear in figure 2 is one of the larger (factory size) 
boiler-iron canning retorts put out by the same concern which makes the 
portable canning boiler. Tliis is 30 inches high and 24 inches in diameter 
inside. Six 10-inch or twelve 9-inch pots of soil can be sterilized in it’at 
one time. 

This sterilizer is provided with a steam gage, safety-valve, air cock, and 
thermometer. The wire basket, standing next beyond the gas range, may 
be placed within the sterilizer as a container of the articles to be proc¬ 
essed, if deared. The cover is of cast iron and quite heavy. A patmt 
pulley block which automatically locks and holds the load at any height, at 
the will of the operator, was purchased and attached to the cover by means 
of iron hoob inserted in the handles. By this means the cover can be 
raised and lowered easily, or suspended, as desired. 

Maine Agbicultcral Expbbimbnt Station 
Oeono, Matnb 



THE BARBERRY AND ITS RELATION TO BLACK RUST 

OF GRAIN 

H T. Gu^^O'r 

IMaity ycar-< before the clistiugtunhed mycologist, Anton de Bary, of the 
University of Strasbliurg had shown by scientific investigation fin 1865 1 
that the barberry (Berhcrh vidgnns L.) plaj’ed an important role in the 
spreading of black rust of grain {Pvccinia practical farmers on 

the continent of Europe were convinced that the rust specks on the barben-j- 
had some connection wdth the grain rust. Naturally, the interpretations of 
this observation were mainly fantastic. Within recent years, and as the 
knowledge of the life histor}* of these destructive grain parasites advanced, 
the fact that barberry rust and grain rust were closelj’ related became more 
and more established. It’ was clearly proven that the barbeny served as an 
intermediate host for the fungus on grain. However, there has been enter¬ 
tained considerable doubt or lack of appreciation as to the correctness or 
practical use of this observation, which was regarded as mere theory. 
It was pointed out by several investigators that in certain districts of 
Hungarj' and Sweden verj’ few barberrj* bushes existed, and still black 
rust seemed to persist. Dr. Barclay, a famou‘5 mycologi'st oi India, cited a 
particularlj’ interesting example, referring to the grain growhig district of 
the East Indies where there is no barbewy to be found unthin 300 miles of 
that area. However, bej^ond this distance in the mountainous region^ 
there were barberry bushes growing. We may note that although in these 
cases "there were hardly anj' barberries left” or “they were 300 miles way 
from a grain growing district” yet there certainly existed •some barberrievS 
all the time. One of the first European countries which took the matter 
seriously was Denmark. By means of a l^islative act this countrj' en¬ 
forced the systematic destruction of the barberry. It has been stated 
by Dr. Lindau in 1908, that notwithstanding the destruction of the bar- 
berrj', black rust of grain continued its devastations, although the intensity 
of infection varied to some .extent. This latter observation, of course, 
may be commonly made any one year, the rust varying considerably accord¬ 
ing to districts or climatic conditions. 

In the report of the Dominion Botanist of Canada for 1911, p. 239, the 
present status of our, knowledge of rusts was briedy summarized, and it 
was stated that it had been formd in Denmark, for instance, that the com¬ 
pulsory destruction of barberry has not brou^t a reduction in the severity 
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oi lusts. ThB «latement was eventually read in Denmark, and we are 
indebted to Dr. J. Lind of the Phytopathological Experimental Station, 
Byngby, Denmark, for a letter in which he refers to this statement explain¬ 
ing that "'Pucnmn gya^ninU is quite perceptibly disappearing in Denmark 
year by year to the ^ame degree sl^ we get rid of the Berberis, and we are 
veiy^ well sati'^^ed with the results of the Berberis Act.’^ 

This communication contained important information of a more definite 
character than any we have been able to secure preAdousl 3 \ We thought 
it, however, desirable to <eek the opinion of another Danibh plant patholo¬ 
gist and communicated with Dr. F. Kolpin Ratm of the Pathological iMu- 
seum of Ivopenhagen. He very courteoudy writes us under IMarch 26: 
‘Tn your letter of February 27 you desire to know tvhat my personal 
experience has been concerning the extermination of barberr}' bushes in 
this countr}’'. I have been able veiy’ often to observe early outbreaks of 
PxLCcinia graminis on rye and oats: in all such cases—^^^ithout any excep¬ 
tion—^we have been able to find some barberr}’ bushes near b}’'; and some 
years after the removal of these bushes these early outbreaks of rust had 
disappeared. 

Several of the Local Advisers in Plant Culture carried on a systematic 
fight against the barberry bushes, as required under the Act. And at 
present the early—^and only dangerous—outbreaks of black rust are rarely 
reported, I may add that the farmers have practiced for some recent 
years sowing spring grain earlier than before, which further helps in the 
fight against the rust. I think, therefore, that the present very slight 
infections by Puccinia graminis are the results of the two named factors 
taken together.” 

From these two letters it would appear that the systematic destruction 
of the barberry Berberis vulgaris, green and purple-leaved,—for the aecidia 
of the rust fungus occur on both—^would produce a very desirable effect, 
i.e., the checking of the severit}’’ at an 3 ’' rate, of that most dangerous rust of 
grain culture. 

The barberry shrub, it must be realized, is worthless as compared with 
the immense value of cultivated grain. In order to protect the grain indus¬ 
try as much as possible the destruction of the barberry wherever it grows 
is strongly advocated. 

DmsiON OF Botant 
Department of Agriculture 
Experimental Farm, Ottawa 



BLACK HEART OF POTATOES 
E T. Bartholomew 
With Plite XIX 

Within the past two years the Department of Plant Patholog}" of the 
University of Wisconsin has received several samples of potatoes (Solafiiuji 
tuberosu7n)j showing a blackening of the tissues, especially in the central 
regions. The term ‘‘black heart” has been suggested as most suitable for 
the description of this abnormality. These samples came from widely 
distant points but in all eases were taken from carload shipments of pota¬ 
toes, either while they were in transit or soon after they had reached their 
destinations. The first report came to Prof. L. R. Jones from Dr. W. J. 
Morse, of the !Maine Experiment Station, who sent a photograph in the 
winter of 1911, showing this condition in potatoes that had been shipped 
from Maine to Virginia, In recent correspondence on the subject Dr. 
Morse says that the trouble was first brought to his attention from Virginia 
shipments in 1910 b^" Mr. W. A. Orton, and adds that several Maine potato 
shippers with whom he has talked report that in their experience the con¬ 
dition is likely to occur where potatoes are overheated in transit. 

Specimens were received from a leading produce company of Kansas 
City, ^Missouri, in February, 1912, who reported the trouble in three car¬ 
loads of potatoes just received from Wisconsin which they suspected had 
been chilled or overheated in transit. In Februar}" and March, 1913, 
similar samples were received from one of the large wholesale potato dealers 
of Chicago, taken in each case from car shipments upon arrival in Chicago. 
Professor JonevS arranged to have this company advise him promptly upon 
the arrival of another such shipment that detailed examination might be 
made and further data secured. Notice was received on March 3 and H. 
E. Dibble, being especially interested in potato diseases, vrent to Chicago 
to investigate conditions. He found that the trouble had occurred in a 
carload of potatoes just received from northern Wisconsin. These were 
supposed to be normal before shipping. They had been four days in 
transit, shipped in a refrigerator oar which in order to prevent the potatoe'^ 
from freezing had been heated with a wood stove. The potatoes, which 
were in sacks, filled the car, except for a narrow space in the center occu¬ 
pied by the stove. The method of ^‘firing” is to build a hot fire in the 
stove when the car is started, then close the door tightly and leave it as 
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long as ^eems safe from frost, when the fire is again started. In this way 
the car had been '‘fired’’ probably three or four time*^ in transit. Upon 
opening in Chicago the temperature was still high, perhaps 25°C. Evi¬ 
dences of the extremes of temperature that had occurred during transit 
were found in the fact that while some of the potatoes in the ends of the 
car were frosted, those taken from the sacks nearest the stove were baked 
as nicely as if from a kitchen oven. 

Examination of the blackened tissues in both 1911 and 1912 showed 
them to be sterile and the evidence from Kansas City and Chicago agreed 
with that from Dr. ]\Ior^e in indicating that temperature conditions, either 
alone or in combination T\ith the atmospheric composition, were responsi¬ 
ble for the trouble. 

The writer, being especiallj" interested in physiological problems, under¬ 
took to supplement Mr. Dibble’s observations by laboratory treatment of 
tubers with the aim of producing black heart artificially. Experiments 
previously conducted by ilr. Dibble had shown that chilling did not induce 
the tjT)ical trouble. The writer, therefore, tried heating at various tem¬ 
peratures both in ordinar}^ atmosphere and in other gases. 

The artificial production of black heart in potatoes under laborator}^ 
conditions was not found to be a difficult task. The abnormality ^as 
produced when potatoes taken in April and ilay from the storage cellars 
were exposed to a temperature of about 38° to 45°C. in an ordinary drjdng 
oven for from eighteen to forty-eight hours, depending somewhat on the 
size and variety of the potatoes. Ten different varieties have been tried 
and each responds more or less readily to the test. So far, it is not evident 
that the presence of an excess of either oxygen or carbon dioxid influences 
the physiological changes which occur in the potato while being heated. 
Xor is the chillmg, such as that to which the potatoes were exposed while 
in transit, necessary to bring about discoloration, for the potatoes used for 
experimentation in the laboratory were taken directly from the storage 
cellar, ,and exposed to the above temperatures. On the other hand, experi¬ 
ments show that the chilling tends to retard rather than to accelerate the 
physiolo^cal changes producing the abnormalities. 

The blackening does not develop to the same extent in all potatoes. 
Apparently the change begins in the center and radiates toward the margin 
(see pL XIX, figs. 5 and 6). In some cases, however, half or even more 
of the central portion of the potato is blackened with no radiations (figs. 

1 and 2). It is usuallj' impossible to tell, before cutting open, whether or 
not the potato is normal since the discolorations, except in extreme cases, 
do not extend to the epidermis, and the eyes are not killed. If the abnor¬ 
mal potatoes are allowed to remain from ten days to two weeks before 
cutting open, the blackened tissues in the center shrink, leaving a hollow 
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witli a black lining (.tigs. 3 and 4). The discoloration is black and entirelj' 
different in appearance and distribution from the malady variously known 
as ‘•internal bro'wn rot/' ‘‘sprain” and ‘‘Eisenfiecldgkeit.’’ Nor should 
this trouble be confused with ordinary “hollow heart.” 

The degree of success accompanying the laborator}- experiments can be 
shown best by figs. 2, 3 and 5, pi. XIX. These should be compared with 
figures 1, 4 and 6, which are photographs of potatoes taken from the refrig¬ 
erator cars mentioned above. The black heart induced in the laboratory 
is thus apparently identical in every respect with the cases developed in 
the car shipments. 

The e%’idence at hand leads us to believe that this trouble is not at all 
uncommon. No doubt other shipping parties have encountered the trouble 
without reporting it and it is not at all improbable that black heart may 
be developed in potatoes which are stored in such places as warm cellars 
and in pits covered with manure. 

Further particulars concerning the production of black heart artificially 
and the physiological changes which cause the blackenii^ and finally the 
shrivelling of the affected tissues will be treated in a future article. For 
the present, however, it is important to note that black heart may be 
pro'ducod in potatoes that have been stored during the winter by keeping 
them for a certain period of time in a temperature of about 40“C. 

UmcvEitsiTY OP Wisconsin 


PiATB XIX. Black Hkabt op Potatoes 

Figs. 1, 4 and 6 were from car shipments; 2, 3 and 5 were produced by heating in 
the laboratory oven. The cavities shown in 3 and 4 are secondary developments 
following the death of the tissiips. 
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FUSAEim OR A’ERTICILLIUAI OX OKRA IX NORTH 
CAROLINA? 

G T 1 "VV 1 s r W IL s o V 

In a recent article Doctor Wollen^eber' refens to a short paper by 
Stevens and Wilson^ on okra xrilt, wong that they found “black «!eIerotia 
in pure cultures of the parasite, which they call F. va^nifectuin. To 
judge from this and my po«?itive results obtained with Verticillium on 
okra, they may have worked with Verticillium albo-atrum and not with 
a Fusarium. This refers to the statement, “ Perhaps the most interesting 
feature developed in the cultures was the imiform presence of numerous 
black sclerotia-like bodies similar in structure to those described by Appel 
and Wollenweber for F. solarii and related species. These appear to be 
of the nature of sporodochia, as they are associated with conidia produc¬ 
tion. ” 

In making the assimiption which he does Doctor WoUenweber is in¬ 
consistent with a fundamental dictum which he announces earlier in his 
paper, when he says, “We need, therefore, a pure culture method which 
gives the normal stages and, if possible, all stages, of a fungus/' Students 
of Fusarium and related forms have reached the conclusion that agar 
media do not meet this requirement, a^ numerous abnormalities often 
develop in cultures on such media, yet he takes the results obtained by 
cultures on agar and compares them directly with those obtained by 
culture methods which experience has shown are much better suited to 
bring out the normal development of the fungus. 

Since the article, of which the present writer is one of the authors, is 
not over detailed and explicit on certain points, and, from the above, evi¬ 
dently open to misinterpretation, a more complete statement concerning 
tnlwr disease appears not inappropriate, especially in view of the impor¬ 
tance of class of diseases of which it is an example. 

During the st*\son when the study was made okra wilt was not uncom¬ 
mon around Raleigh, and a few wilted plants were noted in the succeeding 
year. As other fusarial wilts are not uncommon in the state their relation- 

* Wollenweber. Studies on the Fusarium problem. Phytopathology 9: 24^50. 
1913. 

* Stevens & Wilson. Okra wilt (fusariose), Fusarium vasinfectum. North Caro¬ 
lina Agp, Exp. Sta. Ann. Kept. 24: 70-73. 1912. 
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^hip to each other has naturally been kept in view by the station worker^ 
who have come in contact Tvuth them. 

The disease was studied, not primarily from the morphological stand¬ 
point. but more especially for the identification of the causal organism. 
These studies were made by means of moist chamber cultures on okra 
stems, and pure cultures of the fungus on pea agar. In neither case did 
the fungus agree with the characterization of Verticillium alho-atrum, 
as it formed sporodochia vdth conidia which were falcate and usually 
3-septate, never unicellular and ellipsoid. So far as observed the '^scle- 
rotia-like bodies’’ upon which Doctor WoUenweber bases his conclusion 
as to the identity of the North Carolina fungus never occurred on okra 
stems either in the field or in cultures, but were confined to the fungus 
when grown on agar. The}" began by the formation of a single enlarged, 
dark-colored cell in the vegetative mycelium. In the course of a few 
ilays a mass, easil}" visible to the unaided eye as a black speck, had de¬ 
veloped from the cell. Culture^ might contain only completely formed 
bodies, or they might be present in other cultures in all stages of develop¬ 
ment. Without aw^aiting a period of rest these bodies immediately devel¬ 
oped conidiophores and conidia in the same manner and of the same 
form as those which developed on the okra stems. It would appear, 
then, that these bodies were not sclerotia, but stromata, which, according 
to our critic, “may form an aerial or immersed mycelial layer, the consist¬ 
ency of which is either loose or plectenchjunatic (pseudoparenchymaticj.” 
That these bodies are to be regarded as stromata rather than as sclerotia 
was the idea intended to be conferred in the original statement. 

The fungus studied at Raleigh was not Verticillium albo-airmn, but a 
species of Fusarium, which in view of the present confusion within the 
genxLs was not inappropriately designated F. vasinfectum Atkinson, since 
the t}T)e host of that species (cotton) is sufficiently closely related to okra 
To justify such a provisional reference of the fungus in question. 

As no mycologist will entertain, even for a moment, the idea that all 
fungi, even of a given order, which attack a common host must per se 
be referred to the same species without first making a careful comparison 
of the various material, we must conclude from the statement Doctor 
WoUenvreber that there appear to be two wilt diseases of okra in this 
country, both showing the same symptoms, but caused by quite distinct 
and comparatively unrelated fungi, unless by some chance the material 
which he studied possessed only immature or abnormal conidia. That 
Doctor WoUenweber should assume merely on the basis of the published 
account and without examining material of the North Carolina fungus 
that the species studied by Stevens and Wilson is identical with the one 
which he refers to as a species of Verticillium appears to be due to his 
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loofce u^e of ‘^uch terms as sclerotium and stroma. According to M's ot\'n 
definitions of these terms, each of them, when applied to fungi in general, 
is capable of widely varj-ing interpretation since they include bodies of 
entirely dis'^imilar origin and structure, to say nothing of the fact that 
in neither case are they of necessity constant either in their behavior or 
the part which they play in the life historj’ of the fungus which produced 
them. 

CoirvEBiA Uxn’EEsiTr 
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Dio Xekrose des Phlotos der Kartoffelpflanze, die Ursache der BlattrDll- 
krankheit. Quanjer, H. M. Mededeelingen van Rijks Hoogere Land- 
Tuin- on Boschbowsehool fWageningen, Holland). Deel 6: 40-80. 
Taf. 2-9. 1913. 

This paper takes up the anatomical and physiological questions relating 
to the leaf roll of the potato. The author finds that the chief cause of the 
disease shows itself in the phlotoi strands. The sieve tubes are shrunken 
so that the walls and lumina of the single tubes cannot be differentiated. 
This shrunken tissue is yellowed, and with acids and caustic potash gives 
the characteristic reactions of lignified cells. Another variation from the 
normal is the shortening of the members of the sieve tubes in the mature 
intemodes of the diseased plants. 

The physiological disturbances are traced back to the shrinking of the 
phloem strands, which causes a checking of the sap flow, thereby indirectly 
producing the disease symptoms, such as rolling of the lead, dwarfing, 
aerial tubers, etc. The occurrence of oxidizing enzymes in the plants is 
considered to be a response of the plant to the stoppage of the sieve tubes, 
and not the cause of the disease. 

The statements made are logically brought out, but the failure of the 
author to go into detail as to the experimental evidence on which they are 
based considerably weakens the points made. 

The report is valuable, however, because it opens up new lines of work 
on this important disease. 

J. C. Gilman 

Color Standards and Color Nomenclature. Ridgeway, Robert. Pub¬ 
lished by the author, Washington, D. C. Octavo, 43 pages, 53 colored 
plates. Price, $8.00.^ 1912. 

Exactness and precision are of the utmost importance in phytopathology, 
as in all other branches of science, and any practical assistance in attaining 
these ends should be welcomed and utilized by all. Color standards and 
nomenclature have until recently been in a very crude and unsatisfactory 
condition. The names applied to colors in descriptive pathology and 
botany have usually been taken from popular parlance. Such names do 

1 Copies may be obtained from Mrs. Robert Ridgeway, 3447 Oakwood Terrace 
Washington, D. C* 
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not convey any exact idea, and hence mean different things to different 
individuals. The book before us is intended to obviate this difficulty and 
provide biologists and allied scientists with an exact and adequate set of 
colors and color names. 

The author published a work on the «^ame subject over twenty-five 
years ago, containing 186 named colors. This of course was very incom¬ 
plete and inadequate for scientific purposes, though it proved very useful 
and paved the way for something better. The present work, which con¬ 
tains 53 plates and 1116 named colors, is the result of the continued patient 
industry and investigation of Air. Ridgeway, with the as^^istance of various 
artists and naturalists whose helo he gratefully acknowledges. The classi¬ 
fication of the colors is based on the fundamental colors of the solar spec¬ 
trum which are connected by the intermediate colors. The exact propor¬ 
tion of two or more colors necessary to produce any given color has been 
determined by the color wheel and ^Maxwell disks. This makes it possible 
to reproduce at any time any one of the 1115 colors if it were lost. Each 
of the colors is given a separate name besides being designated by a number 
and letter on the plate. It has required considerable ingenuity to find 
individual names for each of the colors. Some of them are consequently 
not so simple as one might wish. This seems however to have been 
unavoidable. The amount of manual labor involved in preparing each 
color separately and pasting the color slips on the plates has been great 
and this accoimts in part for the rather high price of the book. The colors 
are as near permanent as it is possible to make them at present. The 
accurate definition of color terms, such as hue, tint, shade, and tone help 
greatly to clarify the subject. The book meets the needs of the biologist 
and pathologist better than any work of the kind that has yet appeared. 
Its adoption and use by phytopathologists and mycologists would greatly 
promote the advancement of our work, and it is to be hoped that it will 
find a place in the library of every scientific institution. 

C. L. Shear 

the rotting of potato tubers by a new species of Phytophthora having 
a method of sexual reproduction hitherto undescribed, Pethybridge, 
G. H., Sci. Proc. Royal Dublin Soc. 13 (N. S.): o29-666, pi. 42-44. 
March 1913. 

On pure culture of Phytophthora infestam^ deBary, and the development 
of oo^pores. Pethybridge, G. H. and J^lurphy, P. A. Sci. Proc. Royal 
Dublin Soc. 13 (N. S.): 566-588. pi. 45-46. March, 1913. 

The first of these papers describes a new species, Phytophthora erythro-^ 
sepfica, causing a “pink rot'^ of potato tubers. The disease is prevalent 
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in the weht of Ireland and the losses caused by it are considerable The 
tubers attacked are at fir^t re^^ilient like india-rubber. A juice is exuded 
and soon the tubers dr\’ up, becoming hard and wOodj". In all stages 
the mycelium resembles that of P. infestajis. The conidia are formed only 
in water}" solutions. They are developed sympodially, are ovate, with a 
blunt apex, and not provided with papillae. The size varies but average^ 
32/i by 20/4. 

Antheridia and oogonia are produced in culture on separate hyphao. 
The antheridium is first formed and is a rounded structure which may !)e 
lateral, intercalary or terminal. The oogonial incept may be similarly 
fonned. If the oogonial incept comes into contact with an antheridium, it 
enters into the interior of the latter, usually penetrating near the base; if 
it does not meet with an antheridium, development appears to be checked, 
at any rate no oogonium is formed. After a few hours it begins to grow, 
and soon breaks its way out through the summit of the antheridium, when 
the formation of the oogonium proper begins to take place. When the 
oogonium has attained full size, the passage of granular protoplasm ceases. 
Later the contents of the antheridium disappear. It is not certain whether 
fertilization occurs, but if so, it would appear to take place before the forma¬ 
tion of the oosphero. Gradually a definite sphere is produced T^ithin th<^ 
oogonium, the wall of which ultimately becomes about 2/4 thick, and i.^ 
very slightly tinged with a yellowish-brown color. The diameter of the 
oospore.*> is betw'een 29/4 and 30/4. 

After working out this method of oospore formation in P. erythro- 
septicaj attention was directed to P. mfesian,s, fure cultures were gi’owm 
and all the results were secured by means of these, following the methods 
developed in this countr}" by Jones and Clinton. Oospores agreeing in 
all respects with those described by Clinton were secured on a modified 
form of oat agar. Search for resting spores in diseased potato tissues has 
thus far been fruitless. The oogonia arise as terminal swellings, the con¬ 
tents become dense and the wall brown in color, thus hiding from ^iow 
changes undergone by the contents. These oogonia are p}Tiform to spher¬ 
ical in shape, averaging 38/4 in diameter. When full grown a septum 
shuts the oogonium off from the contents of the hypha which* bears it. 
The course of events where the antheridium is formed is probably similar 
to that in P. erythroseptica. It is finally observed that the antheridia are 
oval structures borne at the tips of hyphsLe, The oospore is contained 
within the spherical portion of the oogonium, the lower tapering portion of 
w'hich is actually wi^in, and surrounded by, the antheridium. 

It is su^ested that those species whose sexual organs are developed 
according to this new erythroseptica type should be retained in the genus 
Phyiiophthora, and that those which follow the cactorum type should he 
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placed in a new genu'^ for which the name Xozemia is jjuggev'ted. Th,* 
genus Phytophthora as amended is to removed from the family Perono- 
&ix)raceae, and to constitute the soh^ member, at pre^ent. of the new famih 
Phytophthoraceac. The members of the new family would be P. erj/thro- 
septicn, P. infedajts. P. PknscJli, and ('doubtfully) P. Artcae. 

H. G. IIacMileax 



PHYTOPATHOLOGICAL NOTES 


Melanose. Melanose is one of the diseases of citras fruits which, because 
of its economic imimrtance, has been the subject of investigation both by 
plant pathologists and physiologists. A glance at the literature of this 
malad}" impresses one strongly of the fact that a diversity of opinion exists 
as to its etiolog 5 ^ Announcements have appeared within the last few 
months in* some of the scientific journals that the cause of this disease 
has been definitelj’’ established as the result of some work conducted at 
the Florida Experiment Station.^ However, upon carefully reading the 
report of these investigations, it is not apparent to me from the evidence 
submitted that one is justified in concluding that Phojnopsis dtri Fawcett 
is the cause of melanose. It is the present purpose, therefore, merely to 
call attention to the nature of the proof submitted. 

Plant patholo^ts have come to recognize, along with animal patholo¬ 
gists and professional bacteriologists, that proof of the pathogenic nature 
of an organism consists in its fulfillment of four cardinal requirements, 
which are known as Koch’s rules. Phomopsis dtri as the cause of melanose 
can, therefore, be justly submitted to these rules of proof in answer to the 
charge of pathogenicity which has been preferred against it. 

As to the constant association of the organism mth the disease several 
quotations only will be sufficient. ‘‘Microscopical examinations were made 
of these (referring to melanose spots on leaves, tnip, and fruits)® but in 
no case was a fungus or a bacterial organism connected with the spots 
which could be considered a cause of the disease. Stained sections of 
diseased tissues failed to show the presence of fungus growth within the 
affected or adjoining cells.” In another portion of the text, however, an 
apparently different impression is left by the following statements: ‘‘Parti¬ 
cles of fungus h 5 T)hae can sometimes be distinguished in the affected tissue. 
But it has not been demonstrated whether these are parts of the causal 
organism or are accidental.” 

Bepeated attempts by the authors to isolate this organism from the 
diseased tissues failed to give satisfactory results, because of the fact that 
a species of Colletotrichum overran the cultures. That Phomopsis dtri 

‘ iloyd, B. F. and Stevons, H. E. Mdanose and stem-end rot. Fla. Apr. Exp. 
SI a. Bui. ill: 1-16. figs. 9. December, 1913. 

* Material in parentheses inserted by writer. 
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can be gro-WTi on artificial media is evident from the fact that Fawcett^ 
isolated it from more than fifty difierent specimens of fruits and branches 
from more than twenty-five different localities. 

The statements relative to inoculation into healthy plants are, unfor¬ 
tunately, so lacking in detail that the reader cannot account for the conclu¬ 
sions which are drawn. <lne method of inoculation consisted in drenching 
two trees with the drippings from dead twigs, then covering one tree for 
thirty-six hours with a bell jar and permitting the other to remain uncov¬ 
ered. Onh" the tree which was covered developed the characteristic spot¬ 
ting, from which it was concluded ‘‘that the spotting came from the 
dead tt\dgs’’! None of the fungi obtained in the plate cultures of unfiltered 
washings from dead twigs were capable of producing melanose. “Xo 
spotting has yet resulted by using the vegetative portion or mycelium of 
this fungus in infecting young tissue.*' Again, quoting in explanation of 
the infection work which involved the use of pure cultures of conidia, 
they say, ‘‘Apparently’ no vegetative growth of the fungus takes place 
i^dthin the infected tissue,** so that no e^udence at hand relative to 
penetration. It is further suggested that the spots may be formed as a 
result of some stimulating or toxic effect produced by the germination or 
death of the conidia. This is indeed a wholly unique type of parasitism! 

Further, there is no evidence submitted of attempts, either successful or 
otherwise, at reisolation from inoculations. There is, therefore, an appar¬ 
ent breach of every’' rule of proof in the e'vddence at hand as to Phomopsis 
citri being the cause of melanose, 

Frederick A. Wolf 

The type of Sphoeria radicalis Schw. Since our recent note- regarding 
this species, we have been able through the Idndness of Prof. H. O. Juel, 
of the University’ of Upsala, Sweden, to examine asci and ascospores from 
the type specimen which was sent by’ Schweinitz to Fries and evidently 
used by’’ Fries in the preparation of his description.® 

We wish to express here our gratitude to Professor Juel for his courtesy’ 
in helping us to determine bey’ond any’ reasonable doubt the identity’ of 
this fungus. But one autograph specimen of this from Schweinitz could 
be found in Fries’ Herbarium. It is labeled ""Sphaeria radicalis L. v. S. 
Salem.’* It consists of two pieces of bark apparently from an oak root. 
One piece shows distinct perithecia with necks and ostioles agreeing with 

i Fawcett, H. S. The cause of stem-end rot of citrus fruits (Phomopsis citri n. 
sp.) Phy’topathology' 2: 109-113, pis. 8-9. 1912. 

= Phyi;opathology 3: 61. February, 1913. 

Elenchus Fungorum, Ristens Commentarium in Systema Mycologicum. 2: 73. 
1828. 



192 


Phytopathology 


[VoL. 3 


Fries’ description. The other piece seems to show pycnidia only. Mea^- 
tirements of nearly 100 asco^^pores from this specimen range from 6,5 to 
9.2 by 2.7 to 3.8 microns. In all the characters studied the specimen 
agrees e^sentially with topical material of Endothia virginiana And. & And. 
kindly sent us by ilr. P. J. Anderson. Our measurements of ascospores 
from Anderson’s specimen were 5 to 9 by 2.8 to 3.8. These differ some¬ 
what from the measurements given in the original description of Endothia 
virginiana. There seems to be no doubt, however, of the identity of 
these two species. We have recently collected tj’pical specimens of 
Endothia radicahs (Schw.j in the type locality, Salem, N. C. The 
species does not appear to have been collected, as yet, north or east of 
York County, Pennsylvania. 

C’. L. Shear 

Auricularia mesenterica (Dicks.) Pers. This fungus is verj" common in 
Europe. Several collections made by the writer in the deciduous forests 
of Germany and Austria show it associated with diseased roots of living 
trees, especially those of Quercus pedunculata and Fagits silvatica, although 
it is more often found on dead roots and branches lying about in the forest. 
The plant seems to be very rare in the United States and few authentic 
specimens are recorded for this country. It has been reported by Frost 
from the eastern states and according to Lloyd, has recently been col¬ 
lected in western Canada. 

During the fall of the past year two collections of the fungus have been 
made on dead roots of Betula occidentalis in the Bitter Root Jlountains, 
Lolo National Forest, Montana. These collections show a great varietj" 
in form and markings of the upper surface. The form shoTidng alternate 
smooth and hairy zones, formally called A. lobata, is less common. The 
fact that all these forms are found in the same collection indicates that 
they are one and the same species. The peculiaidy wrinkled hjTnenium, 
and minute structure of the same, is identical in all. The discovery of 
this fungus in the western United States is another instance of the wide 
distribution of a plant supposed to be confined to rather narrow limit‘d. 

Jamies R. Weir 

Ginseng diseases. The extension of the work on ginseng diseases that 
has been under way for the past two years in cooperation between the 
Cornell Experiment Station and the Bureau of Plant Industr}’’ was pro¬ 
vided for by the last Congress. The new work will extend the cooperation 
to the Experiment Stations in Michigan and Wisconsin. Mr. Joseph 
Rosenbaum wlJl continue as general project leader working especially* on 
soft rots and spraying demonstrations for Alternaria and mildew. Air. 
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J. A. McClintock \Till work in Michigan on nematode diseases under the 
direction of Dr. E. A. Bessey, and Mr. J. W. Brann in Wisconsin on 
diseases of seedlings and soil treatment under the direction of Prof. L. R. 
Jones. Ginseng troubles in Pennsylvania, Ohio and other states will also 
receive attention. 

Foreign revieu\s of American publications, American plant pathologists 
are requested to send advance copies of their publications to Dr. 0. Appel 
Kaiserliche Biologische Anstalt, Dahlem, Berlin, Germany, who has kindly 
offered to secure the prompt publication of reviews. 

Federal Horticultural Board, Dr. Perley Spaulding, Pathologist in the 
Office of Forest Patholog}', Bureau of Plant Industry, has been appointed 
pathologist to the Federal Horticultural Board. Dr. Spaulding will inves¬ 
tigate for the Board problems relating to inspection and quarantine against 
plant diseases, and will assist in organizing an inspection service for the 
outlying propagating stations of the United States Department of Agri¬ 
culture. Mr. E. R. Sasser has received a similar appointment as entomo¬ 
logical inspector. 

International conference on phylopathology. The French government re¬ 
cently extended to the United States an invitation to participate in their 
International Conference on Phytopathology to be held in Rome on April 
25 for the purpose of preparing a draft of an international agreement to 
be presented to the International Institute of Agriculture which opened its 
sessions in Rome on IMay 6. It was found impracticable to accept this 
invitation on account of the late date of its receipt and because of a pro¬ 
vision enacted by the last Congress which requires special authority to 
be granted by Congress before such an invitation can be accepted or 
extended. 

Personals, Dr. H. B, Humphrey, recently head of the Department of 
Botany in the Experiment Station and State College of Washington, has 
been appointed pathologist in Cereal Disease Investigations in the Bureau 
of Plant Industry", succeeding ilr. E. C. Johnson. Dr. Humphrey is 
succeeded at Pullman by Dr. Ira D. Cardiff. 

John G. Hall, recently associate professor of botan 3 ’' and forestry in 
Clemson College, has been appointed plant pathologist in the Washington 
College and Station. 

X. Rex Hunt, recently district horticultural inspector for the Okanogan 
District, British Columbia, has been appointed scientific assistant in the 
Bureau of Plant Industry. 
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Anthony Berg, a graduate student in plant patholog}' at the University 
of AYisconbin, has been appointed assistant plant pathologibt of the West 
Virginia Experiment Station. 

Dr. Ervmi F. Smith has been elected to membership in the National 
Academy of Sciences. The Academy" now numbers 125 members, of whom 
10 are botanists, viz. Campbell, Coulter, Farlow, Goodale, Harper, Sar¬ 
gent, Smith, Thaxter, Trelease, White. There are two botanists among 
the foreign associates, DeVries and Pfeffer. Among deceased member^ 
the Academy numbered the following botanists, Englemann, Gray, Les- 
queieaux, Sullivant, Torrey, Tuckerman, W'atson: and the following for¬ 
eign associates, Bornet, Alph. de Candolle, J. D. Hooker, Sachs, and 
Strasburger. 

H. H. Whetzel, professor of plant pathology, Cornell University, sailed 
Jime 11 for Bremen. From there he goes direct to Esbjerg, Denmark, 
where he will join Dr. F. Kolpin Ravn for a botanical excursion with the 
International Association of Botanists which meets in Denmark the latter 
part of June. He will spend his summer in the Hartz Mountains, study¬ 
ing the language and collecting pathological material. He will work 
during the winter with Professor Klebs at Heidelberg and will spend the 
following summer visiting plant pathologists and experiment stations on 
the continent. He expects to return September, 1914, 

Two Fungi as Causal Agents in Gummosis of Lemon Trees in California* 
The disease known as gummosis of lemon trees in California is character¬ 
ized by the dying of areas of bark and the exudation of large quantities 
of gum above the bud union. That certain types of this disease can be 
induced in large healthy trees with cultures of fungi has been shown as 
the result of a series of inoculations during the past year. It was first 
found that t 5 T)ical cases of gummosis could be transmitted from diseased 
to healthy trees by inoculations with bits of discolored bark or wood cut 
out at the advancing margins of diseased areas. Bits of exuded gum’or 
pieces of tissue near the centers of the diseased areas already permeated 
with gum, in most cases failed to transmit the disease. 

In making the first studies of lemon gummosis in the orchards, it was 
found that there were at least two t 3 rpes of gummosis, one in which the 
dead bark remained hard, without outward evidence of fungi during the 
progress of the disease, and one in which the dead bark was at first soft 
with a later development of fungi upon the surface during damp weather 
By a series of inoculations with a number of organisms isolated from 
both types of the disease, it has been discovered that cultures of Pythia- 
cystis dtrophihora Sm. & Sm. (the brown rot organism) are capable of 
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inclucuig the former, and that culture's^ of sp., piobably a strain 

oi Bomjhs lulgaribj are capable of inducing the latter tj’pe. 

That the mere cutting through the bark for the purpose of making the 
inoculation's wa'=5 not sufficient to induce the di'-eabe was ^ihown by making 
cuts without inoculation m the opposite bide of the same trees. These, 
when protected from contamination mvarlably healed tvithout gum¬ 
ming. As additional checks on some of the inoculations 'with diseased 
tissue, bits of healthy tissue of the same size were inserted mto cuts on the 
opposite side of the same set of tree-. Thebe also healed readily 'without 
gumming. 

Some months after inoculation, both these fungi, Pythiacysti^ citroph- 
thora and Botrytis sp. -were reisolated from the inner bark at the advanc¬ 
ing edges of discolored areas, each from its o^^^l type of gummosis. A 
number of different kinds of injuries were made in the same set of trees, 
such as pounding with a hammer, boring with an augur, cutting and 
slittmg the bark, and striking it with the heel of the shoe, etc. These 
wounds all healed up without gumming, provided the wounds were made 
'with sterilized tools on bark surfaces that had previously been cleansed 
or sterilized. Similar wounds, however, most of them on the opposite 
sides of the same set of trees, when infected with cultures of Botrji)is were 
almost always followed by copious gumming and djdng of the bark over 
considerable areas. 

Other fimgi isolated from diseased tissue and shown by inoculation to 
be capable of inducing more or less gum with only slight injury to the 
bark, as compared to the two ftmgi above mentioned, were Penicillnm 
Toseum, AUernaria sp., and Fusarium sp. 

That only certain organisms are capable of inducing gum even in woimds, 
was sho'wn by inoculations into cuts with a number of different kinds of 
bacteria isolated from diseased tissue, Penicillium digifatum, Cladobpormm 
sp. from deca 3 dng fruits, and Mucor bp. from dead roots, without so far 
producing onj effect. 

Further investigation of other fungi in relation to gumming is being 
carried out. A more detailed accomit of the experiments on w'hich these 
statements are based is being prepared for a later publication. 

H. S. Fawcett 

The nature of the relation, described above, between certain fungi and 
gummosis has been made the subject of investigation. It has been found 
that in the discolored bark immediatelj’’ surrounding the area of gumming 
there is a substance, filtrable through a Chamberland filter, which is capa¬ 
ble of producing gumming when introduced under the bark of a healthy 
lemon tree. In these experiments the infected bark was ground with sand 
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and water, the liquid filtered off, and injected under the bark of a healthy 
tree with a pipette, under sterile conditions. Similar wounds caused no 
gumming. The liquid used showed the absence of fungus spores and bac¬ 
teria. It showed the presence of large amounts of oxidase and amylase. 
In the course of the investigation the effect of boiling the liquid was tried; 
no gum was produced, while the same liquid, unboiled, caused gumming 
on the other side of the same tree. Only one experiment of this nature 
has so far been tried. In no case has the liquid (except when boiledj 
failed to produce gumming. The question of the presence of active 
enzymes and their possible connection with gumming is being further 
investigated. 

H. D. Young 

The Federal Horiicyliural Board held hearings on May 20 on the subjects 
of the pink bollworm of cotton and the white pine blister rust. 


[Phytopathology, for April 1913 C3; 77-142, pis. VII-XI) was issued 
May 7, 1913. 
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RA:\IULARIA, :MYr^OSPHAERELLA, XECTRIA, C ^TRIA 

EiXE MOEPHOLOGI'sCH PA.:Hi»LOGlSCH:E SiLDIE ZUR ASGRENZUiVO VOX 
PILZGRTJPPEX MIT CYLTXDRIm HEX XJXD STCrTCLrORMTHEX Ko VIDIEXt ORMHN 

H W IV OLLEX W EB X % 

MirTuEEvXX-XXII 

A. ZVCHTIAHKEIT GEKIILOS^IXKU 1 XTWICKLUXGSGAXGE 

p\rasitAiu:r ptlxe 

“An den Friiohten solH ihr sio erkeimeu/’ i)ieseh alie Sibelwort oolite 
in der Mykologie weit mohr al'? bisher behorzigt worden. In oiner gros^en 
Anzahl von Pilzgattimgen ist man bei dor Be^timmung nucii heute fa'^t 
ganz auf den Xamen dor Wirtspflanze ang^-wiesen, der(‘n befallene Organe 
daim die feinere Einteilimg in Blatt-, Stcng'd-, Fruehtbc-Trolmer, und so eine 
Bestimmung nach Saccardo ermoglicheii. Oder man gruppiert die Pilze 
nach den Fundorten in Humus-, Mist-, Fuolnifcb.Avohner, u. dgl. Haufig 
setzt man den hohen Grad der Anpassung einigcT Pilzgruppeu (Brand-. 
Rostpilze) auch bei anderen voraus. Die>o Cu*wobnheit ist zu eincr Art 
von Grundlage der Systematisierung gewordc n, hat aber dem Aufe]'>au eino'' 
natui'lichen Systems sehr geschadet. In einem Ausbau nach dit*ser Ricb- 
tung ist uns die Algologie teiJweise weit vorau'- geeilt. Wie sich mehr und 
mehr herausstellt, gibt es eine Reilie von Pilzgaltungen, die in parasitische 
imd saproplmische Sectionen zerfallen. Die Sapropbjijen scheiden von 
unserer Betrachtung aus, da ihnen ein huher Anpassung^grad nicht zu- 
kommt. Anders die Parasiten, Diesen billigt man niebt die "Wahl boliebiger 
Wii*tspflanzen und Standorte zu, sondem suebt sie an bestimmten Organen 
und Orten. Noch heute ist die An>chauuag wit verbreitot, dass man 
Blattparasiten an Bliittem, Sebiidiger dor Fruchle an Frilcbten zu sucheu 
babe* Ohne Zweifel kommt man sehon mit diesor Annahme zu einem 
hohen Grade der Erkenntnis. Da man sich aber zu einseitig die Ilaupt- 
standorte der Pilze einprdgt, so treten diese bei der Bestimmung unbewusst 
in den Vordergrimd. So bei Cercospora, Phoma, Phyllosticta. Asocli\i:a, 
Ramularia, u. s. w. Bei den Ascomyceten isT es niebt besser. Da viob^ 
dieser Gatlungen bisher kein pathologisches Interops' batten, lassen sie 
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i"iu(^ \V'>teiiuiti!>c*lie Cirundlage nocli houte vermibsen. Sie sind Koinpost- 
haufon, dercn Plohe von der Sammellust dor Forscher, nicht aber von dem 
liohon htuiult* dor Forschung zeugt. 

I. UBlQUIbTISCHE PaRASITEN 

Die Erkenntnis, dans viele Pilzgruppen den Ackerhnu melir schadigen, als 
man annahm^ machi es notwendtg sie so grundlick kenneii zu lerneUj dass man 
i>ie, urn sie hekampjen zu konnen, in alien Schlupfwinkeln auf beliebigem 
Substrate seJbst dann erkennt, wenn sie unter der Maske von Sdprophyten 
auftreten . Wir wissen bereitfl, dass viele Faulniserrcgcr Saatbeeto verheeren 
und (lurch das Saatgut iibertragen werden, andcre vom Boden aus die Saaten 
hoinisuchen. Fur die meisten Parasiten aber nahm man stillschweigend 
an, dass sie nur eine Form der Erkrankung hervorrufen, da nur in wenigen 
Fallon socundare und tertiaro Foimen von oin und derselben Krankheit 
bokannt sind, die von der primaren stark abweichen. Um Ordnung zu 
schaffen, versuchte man, die vermcintlich einheitlichen Krankheitsbilder 
mit bestimmten Pilzgruppen in "i^erbindung zu bringen und gegen andere 
scliarf abzugrenzen. Auch dieses Vorgehen hat uns einen guten Schritt 
weiter gebracht. Man gowinnt aber aus allem den Einciruck, dass die 
bisherige Pflanzenpathologie mehr in linearen Funktionen vorwarts ge- 
schritten ist. Sie steht jetzt auf dem Wendepunkte, wo os notwendig wh'd, 
in komplexen Funktionen weiter zu gehen. Die verscbicdenen Krankheits* 
Komplexe greifen doch mehr ineinander, als man glaubte. Eine und die- 
selbe Krankheitsfoiin kann durch melir als eine Ursache entstehen, umge- 
kehrt kann eine Ursache \dele Formen von Krankheiten hervorbringen. 
Ehizoctonia, der Wurzeltoter, ist von mir (p. 13, 1913J als Erreger ciner 
Tomalenfruchtfaule nachgewiesen. InzTtdschen habe ich, beiJaufig erwahnt, 
auch Sclerotium Rolfsii Sacc. als einen der starksten Wundparasiten an 
Obst, beispielsweise an Apfein, aber auch an Tomaten, erwiesen. Ramu- 
lai'ien, die als Blattparasiten bekannt sind, rufen ausberdem Ivnollen- und 
Fruchtfaule hervor und findeii sich ausser auf Blattern auf unterirdischen 
Orgaiien und ferner im Erdboden xmd auf ]Mist vor. Dieser Nachweis, 
dass vermeintlich hoch adaptierte Piize Ubiquisten sind, beruht auf ktinst- 
liehen Impfversuchen mit zuvor oft jahrelang grundlich morphologisch 
studierten Pilzen. Es gibt Ramularien mit begrenztem und unbegrenz- 
tem Kolonienwuchs, der teilweise in Kultur and Isatur ahnlich verlauft. 
Zahlreiche Isolierungen von Blatter-Ramularien beweisen das, obgleich 
die Rystematik derselben noch nicht bei alien beendet ist. 

II. Mangel an auf Rbinkulturen begrundeten Monographiebn 

Das Arbeitsgebiet ist noch zu neu, um hier umfassend behandelt werden 
zu konnen. Aber die Ergebnisse von Massenzuchtungen der Piize haben 
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oezeii>t fla*«fc eiuo Vor^ulmielzung der !Morpliologi(' und Pathologie wichtiger 
>t aK die you Okologi'^ unJ Pathologie. Die \'er^chmelzuag soil iiides 
.ur sovreit gehen, da-'- die Sy^tematik der Pilze die Gziindlage nicht aber 
dasErgebni- pataolooi^cbor ForNchung i'-t. Tvdr mu-=5on t.Iahin kommen, 
da'-.- nicht die Pathologie die Bestimmung vonPilzen ent'-cheidet. sondern 
moglichst die Morphologic. Die Patholoiogie kaim aber die Ergebnisse 
dor ^Morphologic sttitzen. In die-em Sinne ist der «5ysteraatiafhe Teil dieter 
Arbeit das Ergebni^ morphologi'-cher, aber durch pathologi^-che Studien 
oft gestiil^ter Siudicii. Die Pilze tsTirJen zunach^c rein ■-y^temati^ch 
bostimmt; nachdem sie in Eeinkiiltur beobachtet '\vor len waren. 

Bei den schwierigeren Gattungen der A^eomyceten ist der Ver-^uch nicht 
gemacht oder nicht gelungcn, IMonoeraphieen auf Reinkulturen des ge- 
^chlossenen Entwieklung-gangO'^ dor Pilze zu begi‘unden. Vielleicht hielt 
man es fiir unmoglich. IMan hat tich vielmehr damit begniigt, die cinzelnen 
Glieder in der Ent^vicklungskette einer Art mit Hilfe der Reinkultur aufzu- 
tinden und aufzuklaren, aber nicht immer mit geschlosseneu Entwicklungs- 
kreisen mouographisch gearbeitet. Es genugt aber nicht von einer As- 
(‘o-'pore Konidicn zu ztichtenj die eincm ^ogenannten Fungus unperfectu> 
irgend welcher Herkunit ahneln, .sondern man muss von dem letzteren die 
Schlauchform gewinnen, wenn man beide Entwicklungskreise ideell mit- 
einander verkntipfen will. Ja, es ist sugar die Forderuiigzusiellen,mit je- 
dem einzelnen Entmcklungsstadium eines and desselben Pilzos alle an- 
deren zu erzielen, wenn z^veifel an der Identitat aller schwinden sollen. Die 
Fehlerquellen sind selbst bei sorgfaltig^ter Arbeit und bester Methodik 
noch heute so Zahlreich. dass man gar nicht genug Kontrollen und t^ber- 
kontrollen seiner Studien vornehmen kann. Dass die Ziichtbarkeit ge- 
'^chlossener Entwiekluiig^gange moglich ist, zeigt sich immer mohr, so auch 
in dieser Arbeit. 

III. Die Kultl’r sei Grx;xdlage, nicht Bloss Hilf.smittel der 
Ascomyceten-Systemattk 

Fur ein gutes Ascomycetensystem fehlen uns noch erfolgi’eiche in gros- 
-om Massstabo vorgenommone Ziichtungsversuche. Das gilt besonders 
fur die para‘?itischon Formen. Die Folge davon ist, da'^s geschlossene 
Entwdcklungski'eisc bei ^delen Pilzen einzelner Gattungen entweder noch 
nicht vorliegen oder strittig geblieben sind. Saproph 3 i:en wie Chaetomium, 
^lelanospora, Xeocosmospora scheiden naturlich von unserer Betrachtung 
aus, da sie, wie die literatur beweist, ziichterische Schwierigkeiten nicht 
hieten. Scheinbare Schwierigkeiten sind dutch unrichtige Analogieschliisso 
allerdings in die ei-wahnten Gattungen hineingetragen worden. Von Chae¬ 
tomium besitzen vnr eine recht gute Monographie von Zopf (Nova Acta 41. 
18S1). Auch Brefeld (1891) hat uns viel Licht gebracht in zahlreichen teil- 
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wciiT'O monogritpbi^ch angelegten Studien an Ai>com 3 Teten. Aus A^co- 
sporen ziiclitcte Brefeld cinzellige Koniclien bci einigen, hochentwickelto 
septierte Siclielformen bei auderen Pilzon. Er fand aber auch solclie, die 
in der Jugencl einzellige, im ^Uter mehrzcllige Konidien hervorbrachton. 
Viele Irrtumer der sonst vorzuglichen Arbeiten Tnla^ne’s, die noch heute 
in Handbtichern gctreulich ah Tatpachen gebucht werdon, bind von Bre- 
fcH bereits ins Gebiet der Fabcl gewiesen. Die Vorsicht, nait der die Ergeb- 
nisse so vicler Einzehtudien in Handbticher und Praktika ubernommeii 
werden, zeigt unSj dass die Bewciskraft solcher Einzehtudien nicht knmer 
ausrcicht. 

IV. VERWANDTbCHAFT BERUHT ATJP MeRIQIALIvOMPLEXEN^, NICHT AXJF 
EINZELNEN IIeRKMALEN 

Trotz der grossen Fortschritte der letzten Jahrzohnte werden 'Morkinale 
wie davS Stroma noch immer iiberwertet, die Zahl der Oltropfchen in Sporen 
festgcstellt und Quellungen und Einschnurungen iiberreifer Ascosporen und 
Konidien als normal gedeutet und in Diagnosen gebucht. Bei monogra- 
phischen Studien treten wertloae Merkmale allmahlich zuriick und wertvolle 
entsprochend hen^or. Ein anderer viel betretener Weg, zu neuen Ideen 
tiber ^'erwandtschaft zu gelangon, besteht darin, dass man ausschliesslich 
die Literatur einer Gruppe eingehend studierl und dabei zu der Erkenntnis 
kommt, dass ein einzelne^iMerkmal, sagenwir die Zweizahl der Gehseln odcr 
der P 3 TenoidG bei einzelligen Algen, oder das Stroma oder die Septierung 
bei Pilzen von hoherer Bedeulung ist, als higher angenommen war. Mit 
diesem einen 3\Ierkmal aupgerustet,bucht man dann in den verschiedensten 
Gattungen herum und rehst sonst verwandte Formen auseinandcr, um 
neue Formenkreise mit einem einzigen cinheitlichen Merkmal zu schaffon. 
Ol^gleich gegen diese Art linearer S\'stematik Front gemacht wird, ist bie 
noch immer geiibt. Viel sicherer geht man, wenn neue Gruppierungen 
nach Verv^'andtschaft auf Komplexen von iMerkmalen aufgebaut werden. 
Vie schwer aber dieser Komplex ohne Reinkulturen der Organismen zusam- 
menzubringen ist, zeigen die vielen mislungenen '\"ersuche. Die Tatsache, 
dass auch bei monographibchen Arbeiten ohne Reinkulturen Irrtumer sich 
einschleichen, ersehen wir aus Plowright’s IXIonographie der Gattung Hy- 
pomyces. Neue Untersuchungen lassen vennuten, dass diese Gattung mehr 
eine biologische als eine morphologisehe Einheit darstellt, so dass sieder 
Auflobung anheimfiillt, weim sich dies bestatigt. Ich habe neuerdings von 
den Fundorten der Hj^pomyces-Arten, von Pol 37 >orus, Lactaria, u. s. w., 
eine Reihe von Pilzen isoliert. Ist auch die Erzielung der Schlauchformen 
noch nicht vorgeschritten genug, um allgemeine Schliisse zu ziehen, so steht 
doch fest, dass Sepedonium sehi’ hatifig vorkommt und nichts anderes ist 
als das Chlamj^dosporenstadium von Fiimrium orthoceras, das wegen seiner 
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Kaufigkoit aK BewoLner huhcrer Pilze teila mit Hypomyce>, teils mit 
Myco^phaerella mu! andrren A^comycetcn vcrquickt ^em mag. Da nun 
die bi'iherigen ilerkmale fur Hn^oinyee-. wie Stroma, A^cosporen-Apiculi 
u.‘=?.w. eher Scctium- aN Gattunawert habenund gegeniiber Xectria kaum 
eine Scholdtlinle bieten werden, wie mnfangreiche Ex'^iccateii^tudien mir 
bewie-en, -o i'^t eine munograpbi-che Bearreitung aucli die-er Gattung 
\\'un'^caen^wt‘rt. Sclir Avichtigo Vorarbelten verdaiiken wir v. Hohnel’^ 
und VvVc^o’s kiiti'^chen Studion an Originalextieeaten be'-chideboner Xec- 
triaceen, die, im we^entliohen von Xectria ausgehend. allmahlich auf eine 
Beihe aiulerer Gattungen au-ge lelmt v’orJon s-inJ und n^bon Klarung 
.^trittiger Punkte neue wortvolie Ideen uhcr Vorwandt^cliaft bring(*n. 
Yv’chlgeordncte, kriti'-ch referiereiide WcTke wie die von Saceardo. Enrier 
und Prantl, Rabenlior'^t iiefern un-- oinen Einblick in die gro^>en Liicken 
unscres Yls^ens auf den Einzolgebieteii. In ihnen .'-ind Versuche genug 
gemacht, der For lerung nach natxu'lichen Gruppierungon der Pilze gerecht 
zu werden, abor es ist hervorgehoben, das'- der IMangel an "Monogi’aphieen 
derartige Ver^uche erf>chw(^rt oder la^t unmoglicli macht. 

Mohr Oder 'v\’eiiiger moiiograplii-'Ch angelegte Studien me die Charles 
Thom's an Penicillium. Carl Wehmer’s an Aspergiilas, Oscar Hagem s an 
ilucor zeigen bereits erfreulicho Fortschritte dor Reinzuchtmethodik von 
Konidienpilzen. 

Bei vielen Gattimgen sogenannter fungi imperfecti so hoi Ramularia, Cer- 
cospora, Phoma, Phyllo&licta u. s. w. ist die unzulilngliche aber bequeme 
alte IVIethode der Artenanordnung nach Wirtspfianzen bisher beibehalten, 
sodasb in ^deIen Gattungen noch heute ganz kiinstliche S 3 "steme obwalten. 
Die Ufizvldfiglichkcii ^solcher St/tte?7i€ ist r^ort mii fiiWharsten, ico die Bekdm- 
pfintg ahnlich aus^^hender Para^iUn schnrJcj'G Arthegriffe erfordertj um die 
Arltn irofz ihrci' sahtinharen AiiuliMtit a liters ch i len zu Idnnen. Bei 
hochadaptirten Para^ilen gelingt die Unterscheidung mit Hilfe der Wirts- 
pflanzen auch da, wo andere ilittel versagen. Die !\Iehrzahl wundpara- 
sitarer Fungi imperioeti aber und Ascomyceten, die zu ihnen gerechnet 
werden oder zu ilinen gehoren, sind noch heute Sorgenkinder der Pflan- 
zenpathologen. 

^. Ekfolge IX DER Massexreixzucht Wuxdparasitarbr 
Ascomycetex 

Die .^beiten Shear und Wood s (1913) an Glomerella beweisen, dass die 
Schwierigkeiten auch in der ktinstlichen Zuchtung parasitischer Ascomy- 
ceten iiberwaltigt und mit den Ergebnissen Vereinfachimgen der Systematik 
erzielt werden kormen. Bei Glomerella herrscht leider eine grosse For- 
menarmut in Konidien imd Schlauchformen vor. Daher ist bei der von 
genanntenVerfassern erreichten Sjuithese, nach der die Glomerellen von 36 
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Wirt&pflanzcii in nur 3 Artcn [G, gobsj/pii, G, cinfjiiltitn, (r, lindemuthia^n 
untere,obracht der Schwcrpunkt mehr auf <li(^ Pathologie und Biolosi*- 
gclegt, T\'ahrend aui die rein morphologische Unterbcheidungsmethode ver- 
zichtet worden ibt. Vielleicht liefert die letztere aber bci weiterem Au-^ban 
aucb fiir Glomerella noch Hulfsmittel der Be^timmung. Ich finde bei- 
spielsweise bemerkenswert, dass die Abcosporen bei Glomerella im Lan^*-- 
schnitt einc parabolische bib b 3 'perboIiscbe Dor^ale liaben, die Konidien 
dagegen nicht, podas^ die^e in subnormalcn Kullureii oft zii verwechselnden 
Organe in der Norm leieht unterscheidbar sind und Ver«chiedonheifcen in dc*] 
Krummung zur Artunterbcheidung mit horangezogen werden konnlen. E- 
sollte ferner den Beziehungen zwischen Apreshorien und Chlamj^dosporen 
weitere Aufmerksamkeit gosehenict werden, wobei Glooo'^porien mit und 
ohne bekannte Schlauchform zu vergleiclicn waren. Auch die Au«bilduug 
der Setae ist bei den Arcen verschieden und als Untcrbcheidungsfaktor 
vielleicht wertvoll. ]\Ieine hier referierten Ziichtungsverbuche an anderen 
wundpai'asit^en, Ascomj^ceten wie Nectria, Gibberella, Calonectria und 
M^'^cosphaerella scheinen ebenfalls dazu angetan, neue sj^stemati'sche 
Gesichtspunkte zu geben, nach denen natiirlicherc Gruppiorungen moglich 
erscheinen, sodass wir allmahlich auch bei Hj’pomyces, ebenso bei Spae- 
rostilbe von biologisch pathologisch zu morphologisch einheitlichen Grup- 
pierungen fortschreiten konnen, 

B. MORPHOLOGIE UXD PATHOLOGIE DER BESPROCHEXEN PILZE 
I. AlLGEMEINE tjBERSICIIT 

Obgleich die ilorphologie der Pilze geniigende Artbegriffe und auch 
fur die Abgrenzung der Gattungen und hoheren Gruppen wertwolle Ge¬ 
sichtspunkte lieferte, war eine Stutze durch die Pathologie in vielen Fallen 
wiinschenswert, wie boreits erwahnt ist. Damit glapbe ich alle systematibch 
vichtigen jNIdglichkeiten beriicksichtigt, wenn auch nicht erschdpft und 
den Weg zu einer befriedigenden Sj^stematisierung dieser Pilzgruppen be- 
treten zu haben. Dennoch werden ^deie Punkte auf eine scharfe Kritiksto'-'- 
sen, besonders die hohe Bewertung der Chlamydospore, die zur Unterschci- 
dung von Nectria imd H^^om^’-ees benutzt ist. Ich ziichtete bei Nectria 
rubi Osterw., die ich aus der Centrale in Amsterdam erhiclt, aus Konidien in 
Wasser Chlamj'dosporen (Tafel XXII, Fig. 16) die noch unbekannt wai'en 
und iV. galligena und X. discophora fehlen. Ausserdem hat die Konidienform 
von N. rubi eine hohere Dorsiventralitat (Tafel XXII, Fig. 15) als die Ver- 
gleichsarten (Tafel XXII, Fig. 2 und 8). Ebenso Ramularia oMa (Tafel 
XX, Fig. K). Das Vorhandensein echter Chlam 5 ’'dosporen ist, me ich in 
Xr. 1 dieser Zeitschrift ^usserte, ein gutes Trennungsmerkmal zwischen 
Hypomyces und Xectria, weshalb ich Nectria iponioeae in die Gattung Hypo- 
myces gestellt habe. 



1913] Wollenweber: Abgre.vzlxg vox Pilzgrcppex 2i)3 

Brefeld ilSOl*, ckr mit Rriiikulturen von H\"poinyceb erfolgreich arbd- 
tele, er’^’aliiiT Chhain 3 "do''l)oren bei f/. chnjeohpermiis (Tubi, TLLinldt 
'TnL), i?. ij'ztzne <Tn]. , Sclorotien bei H. ochrncpus fPer'^/i, H. wselhfs 
(Alb et ?chw. t, Plom'idit fand Chlamydo'^porcn bei H, Tula^nens Plowr. 
et Cooke,rt€inkeuiivIBertholdM»lchebei//.5o/a//z Reiiik.etBerth. Chlam}’- 
dosporen '-ind unbekaniii bei H, liolacofa fSchmidrj nach Srefeld \Xcctn- 
updfs i io^ac^a rr.}!Maire H. fhszcrophonisiTul. b die jetzt Pyxi'^iuphora 
XjicMnl 6 Brefeld Das Vorkommen der Chlamydo^^pore bst albo so 

tiben^degend, dasb es gcgtnubcr Xectrla Baaehtung verdient. 

Auch Xcctria nihi, da^ AVeese v'1912j aK Varietal von .V. taammoiden 
Phil, et Plowr. ansieht, i^t nichts anders als eino H\ 7 )omyceN in dem cr- 
wahnten 8inne. Wenn wir noch eine andere TApp. & \Vr. Grundlagen, 1910, 
p. 10) anf Kartoffelknolle gewach^ene von Pethybridge, Dublin, entdeckte, 
dann von Berthold als Hj’pomyces bestimmte und hernach von mir stu- 
dierte Schlauchform zuni Vergleiche heranziehen, so erscheint diese Kom- 
plex recht einheitlich. Viele be?itzen eehte tenninalo Chlamydo^poren, 
die in Vasserkulturen dcr Konidien schon nach 14 Tagen zu erzwingen sind. 
Andere habe Solerotien. Es unterliegt keinem Zweifel. dass wir die Xoc- 
triaceen am bototen in Sectionen und Gattungen gruppieren, wenn wir die 
Konidien, Chlamy iosporen und sklerotialen Stromata genau auf Konstanz 
der Form und des Auftretens untersuchen. Xectria cinnabarina hat, wde 
auch Veese fand, an Sphaerostilbe erinnernde Stromata. Diese werden 
sehr gross auf solchen vegetabilischen Organen, die der Ausbildung der Plec- 
tenchjmae giinstig sind, und wenn man ilycel ciner Reinkultur des Pilzcs 
auf frisches Substrat iibertragt. Eehte Chlamydosporen und septierte 
Konidien fehlen dieser Ai't, xmd auch ihren Verwandten X. oropensoides 
(Rehm) Bref., A", peziza Tode und X, Uchenicola (Ces.), mit denen sie 
\delleicht eine Section Widen, die ich Tuberculariastrum nennen 
mochte. Xectria uioschata Gltick hat nach Gliick (1902) keinc echten 
Terminal-Chlamydosporen, wohl aber intercalare, die er Gemmen nennt. 
Brefeld hat in seinen Studien wohl bei Hj^pomyces eehte Chlamj^dosporen 
gefunden, bei den echten Nectrien aber nicht. Bei Xectria cucurbitida 
(Tode) Fr, fand er Gemmen, iiber deren Chlamydosporennatur er sich 
indes nur vorsichtig aussert. Bei Calonectria graminicola (Berk, et Brm.) 
Wr. (1913) und Mycosphaerella solani, welche Pilze verwandte Perithecien 
haben, sind sklerotiale Plectenchyme ausgebildet (Tafel XXII, Fig. 32 und 
33), die oft auch als Stroma dienen, Sie ahneln in der Entstehung den Gem¬ 
men, d. h., intercalaren Chlamydosporen. Als soiche w'crden sie auch 
oft. aber wohl mit Unrecht, interpretiert. Eehte Chlamydosporen fehlen 
ihnen ganzlich. JiJmlich steht es mit Gibberella, das je nach Substrat oft 
sclerotiale plectenchjmatische Stromata von sphaerostilbeartigem Umfang, 
Oder verschwindend kleine oder gar keine Plectench>Tnc entwickelt. 
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Uberblicken vvir das Gauze nocli einmal, so sc'lion wir die Askomycotoii 
^sowohl nach Clilamydosporeii, Cc‘Uiiuc‘n, Sklerotioii, Kouidicii uud Pori- 
tlu'cion ill Grii])i)on zorfalloii. Fassen wir (}rup])f‘ii init inoj^lichst violen 
goiueinsauiou Rrorkmalon zusaminen uud stelltMi sio aiidoivii g(‘g(^iiuber, so 
gewdiinon wir die naiurliche Gruiidlago zu cincT licforin dor S^^stcMnatik. Es 
braucht kaum wiedorholt zu werdcn, dass die hior angorogte Form dor 
Gruppicrung uur cin Schritt ist, dor noch nicht glcich zmn richtigon Zicle 
fiihren mag. 

Was Hypomyccs anbclangt, so sollte man versuchen, solcbo Formen mit 
terminaloii Clilamydosporou in dieso Gatliing aufzunehmen, die auch sonst 
in der Konidiengeslalt und dor Hehlauchform Gcmoinsamcs liabon. Sind 
die [Int(^rsohiede in dor Koni<liongo.slalt zu gross, wio bei Hypomyces ipomo- 
eae und //. rvbij so isl oine Eintoilung in Scctionon am Platzo. Fiir H. 
ipomocac koiinle die Sociio Pseudomarticlla^ fiir II. nibi die Seclio Ramu- 
laridla aufgost(dlt werden, da die Konidien crstercr dor Fusarium-SecLio 
Martiolla, die letztorcr 'Jer (iattung Ilamulai'ia am niu^hston stchen. Die 
Entsehoidung dariiber, ob os ratsain ist, spator den ganzon Ilypomycos- 
Komplox als Untcrgattung wieder zu Ncctria zu stellcn, welclie Moglich- 
keit schon Fries, der Grlinder dieser Gattung, im Augo hatte, bleibt zu- 
kunftigen Studien vorbchallen. Eine Entscheidung iibcr Maire^s (1911) 
wertvolle Anregung, Hypomyces-Arten mit ellipsoidischon Ascosporon ohne 
Anhangsel als neue Gattung Nectriopsis zusammenzufassen, halte ich fur 
verfriiht, solange nicht die Konidien und Chlainydospoi’on besscr be- 
kannt sind, die sie violloicht in Scctionon Mde Pseudoinai’tiolla und Ramu- 
lai'iolla dcr Gattung Ilypomycos weiseu odcr als Neetria oharacterisieren. 

Ahnlioho Vorschlagc sind fiir Mycosphaorolla zu maclien. Nach neuercn 
Untorsuchungc'ii habon oinige Arton cin Ramularia-, audcro oin Ascochy- 
tastadium. 71/. aolarn (Ell. & Ev.), 71/. fragariac (Tub) LiiuL, die ich in 
Roinkullur gonaucT studiort hal) 0 , bosiizon orstores (Tafol XXII, Fig. 17 und 
18), A/, 'pinodcH (Berk, ot BIox.) Stone und 71/. IcihaliH Slone dagegon nach 
Stone (1912) und Vauglian (19115) loiztores Koniilienstadium. 

D('r Ziisammenhang von Ascochyta und Myco-jphaorolla, den Tulasiu' 
fiir 71/. fragariae vcrtrat, ist nicht immer bestiitigt. Da or auch fiir 71/. 
citmlUim Gross, strittig ist (Brooks & Price, 1913), so herrscht iilier ihn 
auch heute noch keine wiinschensworte Klarheit. Auch mcht iibcr den 
Zusammenhang mit Septoria, der von Saccardo, Brefeld und Potebnia 
(1910) vertreten wird, von anderen Forschern aber nicht (Melhus,1913). 

Zu den beriihrtcn Verschiedenheiten tret on solche im Ascus, Bs gibt 
Arten mit 8 und solche mit 16 Ascosporen. Letztero sind nach Grove 
(1912) besser als Diplosphaerella gesondert zu stellen. 

M, solani und M, fragariae habe ich hier absichtlich als Beispiele gewahlt, 
weil ihr Konidienstadium sehr verschiedene Bildungsweise hat und jede 
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Art in einc besondere Section weLst: Ascochytella konnte man fiir Arten mit 
Pycnosi)oron ahnlichon aber pycnidcnloben, Septocylindrclla fiir solche mit 
septocylindribchen Kettenkonidien mit oft scharf vortretcndeii ScheiLelnar- 
ben aufstollen. 

Falls das Vorkommcn mit einem echten Ascochyta-Stadium ausgerii^jteter 
Mycosphacrellon sich bestiitigt, konnten diese als Pycnosphaerella von den 
anderen getrennt werden. 

Von Mycosphaerella f^olani ist bemcrkenswert, dass die Peritheciumwand 
auf trockencren Median diinn&chichtig bJieb, auf sehr feuchten succuienten 
Substraten dagegcn sehr dick wurde. Auf letzteren fan Jen sich die Asco- 
sporen noch nach einem halben Jahre im Perithecium vor, doch warcn die 
Abci verschwunden. Ascosporen solchcr feuchtor Kulturcn hatten gequol- 
lene Zellen, waren also in der Mitte cingeschnurt. Dies Stadium cntspricht 
dor Uberreife. Bd plotzlicher Austrocknung erst werden die Sporen hfT- 
ausgeprcs&t iind sammeln sich dann auf der Obcrflaclie der Pcrithecien- 
kolonieen an. Macht man Mikrotomschnilte dureli Perithecien solcher 
iibcrwabsertor Kulturcn, so ist man uberraj^cht iiber ihre Ahnlichkeit mit 
Pyknidcn. Man wlirde sic ohne Studium in alien Alterstadien uiid auf 
verschiedenen feuchten Substraten sichcr fiir alte Pykniden halten konnen. 
Naturmaterial wurde jedenfalls leicht zur Verwirrung fiihren, bosonders 
da Konidien und Ascosporen bei einigen Arten grosse Ahniichkeit haben. 
wie auch Brcfeld bemerkt. Natiirlich nur in gewisscn Stadien. Im nor- 
malen Zustand eincr Kultur (Tafel XXII, Fig. 18 und 19) hat die Untcrbchei- 
dung keine Schwierighoit. 

Da auch auf glcichem Substrate noit verschiedenen Wa^isergaben cine 
verschiedene Dicke des Peridiums nicht nur bei Mycosphaorella(rard XXII, 
Fig, 21), soudem auch bei CalonectHa graminicola (Berk. & Brm.) erzwuugcn 
werden kann, so bilden alte Exsiccaten mit dickschaligen Peridion keinen 
so scharfen Gegensatz mohr zu solchen mit diinnschaligen Peridien. Dieser 
Befund an Reinkulturen ist durch Exsiccatenstudien bestatigt worden und 
fiir die Nomcnclatur nicht ganz ohne Bedeutung. 

Einfacher ist das Studium der Gattung Noctria, die schon bjs^^cr bekannt 
ist. Vom rein morphologischen Slandpunkte herseht bei alien Nectrien 
dor Sectio Willkommiotes eine schonc tJbereinstimmung in der allgcmcdiKm 
cylindiischen Konidienform. In der Grosse aber wcichen sie von cinander 
ab (Tafel XXII, Fig. 2 und 8) ebenso in der Septierung, die in Hochkultur bei 
Nectna dhcophora eine iiberwiegand 7-facho i->t, wahrend bei V. ijalKgena 
die Quinqueseptate vorhcrrscht. Die Konidienbasis ist abgeplattet oder 
schwach convex, auch bei Cylindrocarpon maU, dagegcn gewolbt, ellipsoidisch 
bis gotibch spitzbogig bei C. cylmdroidcs und Hypoynyces rubi. Die Koni¬ 
dien in normalen Bliitestadicn oder, vom Standpunkte kiinstlicher Anzucht 
gesprochen, in normaler Hochkultur quellen besonders auf holzigen Sub- 



206 


PllVTOX>ATJlOLOC,V 


[\ OL. 8 


stratou, ill Cobtalt haulcnformi^or Schleime hcrvor, wolchc Ersch(‘iiiung 
am bcistou ilie im Priuzip ko(tif»e Hikliiiifxsweiso voraii^cliaulicht. Wtiron 
Sauleuschleinio oiu Morkmal wcmiftor (JruiiixHi, ho wiirdo die Ver- 
wandLHi‘hafL vou Willkoiimuotes luit Painularia und Septocyliudrium 
melir aufdrangoii als jetzt, wo in einigen Seclionen der (laltung Fiisarium 
dieselbc ErHcheimmg auftritt. Dagcgon fallt mit chin Nachweiso dioHOs 
MorkmaLs l)ei Fiisarium die Kchcidcwand gogcn Microcera Desm., die 
bekamitlich kegelformig oder fast stiftarlig horvorragende Fruchtlager 
hat. Die Kegolformcn der Lager entstandcn in der Kultur aus urspriing- 
lichen Saulen als sccuiidare Verandcrungcii durch Schrumpfung infolge 
Aubtrocknung, durch Vcrwaschung infolge Berioselung. Oft ist das ka- 
stanienbraune sklerotiale Stroma, das beliebig iibcr die Substraloberflaehe 
emporwachscn kann, an dom Aufbau der Sauleii-Frucht lag(T beteiligt. 
Je widerstandsfaliiger aber die Bastschicht des Subsirats gogen Er\v('i- 
terimg der von den Sporodochien benutzten Ollnungen ist, desto melir 
beschrankt sich das stromatische Plectonchym auf endobiotischc Wach^- 
tumswcise, in welchom Fallo die epibiotischen Saulen allein aus Konidien 
bcstehen. Diese Erschcinung ist am bosten bei Nectria discophom zu 
beobachten. Auf Stiicken der Xste oder Stengel von Erie, Baumwolle, 
Ahorn, Stcinklee brechen innorhalb drei Wochen so viel Konidiensaulehen 
bis zu einem halbon Centimeter Lange hervor, dass die Substrate slellen- 
weise wie gespickt aussehen. 

Die AbgTonzung von Pilzcn mit scptocylindrisehen Konidien wic Ramula- 
ria gogen Pilze mit spindclig sichelformigen pedicellaten Konidien der Gat- 
tung Fusarium ist Icicht. Es gicbt aber Fusarien oline FusBzelle (Tafel XXI, 
Fig. Q-S) wie F. tidim (Berk.) und Varietatcn, die vorwiegcnd Bowohner 
der SaftflLisse von Btiumon sind. Beilaufig bemerkt; bilden solcho Fusar- 
ien zusammen mit F, aquaeductum eino gute Section der (^atlung, die ieh 
Eupionnotes neimc wcgen des (Jbergem-iehtcs dieser S}>orenverlagcrung* 
Andere FuKarien wie F, sem itectum (Tafel XXI, Fig. L) und F. orthon ?y/,s* (Tafel 
XXI, Fig. M) haben kegelfoimige Basalzellon, selten einc reduzierto Fuss- 
form, F, trichothecioidcs (Tafel XXI, Fig. P) kann die Fussform entwick(du, 
wahrend ellipsoidisch abgorundete Konidien olmeFussformoft vorh(»rrscheu. 
Auf letztcren Formen begrtindcn Wilcox, Link und Pool (1913) in einer griind- 
lichen Arbeit tibor Kartofifelfaule die angeblich ncue Art F. tuberivonm 
Wile, et Lk., wahrend ich sie im Einklang mit Orton und Jamieson fiir vol- 
lig identiseh halte mit dem subnormalen Stadium von F. trichothecioides 
Wr. (Jamieson imd Wollenweber, 1912). 

Aus Stammen verschiedener Herkunft babe ich bei F. trichothedoidei^ 
durch Selection von Konidien wiederholt die Sporodochienform geziichtet, 
die sich durch die Sichelform pedicellater Konidien auszeichnet. Die Ten- 
denz dieses Pilzes in die Kommaform zuriickzuschlagon, macht es aber 
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bchwierig die Hochkultur konstaut zu halten, falls man nicht mil alien Mit- 
teln dcr Alcthodik ausgeruatet ist. Endlich sci noch F, ventricosxim (Tafol 
XXT, K) orwiihnt, die zwar in der Norm nur eine fliichtige Ahnlichkeit mil 
r.ainularia hat, aber in Ankullur Icichter von Anfangcrn mit solchen in Ver- 
bindung gcbraclit werden konntc. 

II. Ramularia (Unger) Fries 

Unger begrundet 1833 Ramularia auf die bciden Arten R. pusilla, die er 
auf Poa uud R. didyma, die er auf Ranunculus-Blattern faiid, ohne eine 
Gattungsdiagnose zu geben. Diesem Mangel suclit Corda (1842) abzu- 
hclfon, indom or mit jffi. pusilla als Typus folgcnden GattungsbegrilT 
vorbindet: Flocei cntopliyllini, repentes, continui, dein eriunponlos. 
Sporao acrogenae, simplices: nuclco firmo. R, didyma dagegen tauft or 
um in Didymaria Ungeri Cda. (1854) uud schafft flir sie die Gattung 
Didymaria, die or wic folgt begrenzt: Flocci entophyllini, repentes, con¬ 
tinui, sporis acrogenis, helcrogeneis, didymis, dcin insporsis. Wir sehen 
bereits bei Fusarium, dass Corda die Septierung iiberwertet und sich 
dadurch so festlegt, dass scin System ni(‘ht eniwicklungsfahig blieb. 
Ebenso boi Ramularia. Unger verlieh der Septierung nur Artwert, denn 
seine i2. pusilla hat oinzellige, 7?. didyma meisi zweizcllige, gelegentlich aber 
drei- bis vierzellige Konidicn, die t'r Tab. 2, Fig. 10 abbildct. Als nun gar 
Bonorden (1851, p. 41 und 319) Ramularia fur cin freies Cacoma erklart 
und R, pusilla Ung. als Camma pusillum Bon. in diesc Gattung uberfiihrt, 
btisst Rtimularia scheinbar ihre Existenz cin. Gegcn Bonorden^s Standpunkt 
wended sich mit Roeht Frosenius (1863), der 5 Ramularien der Unger'sehen 
Auffassung bckchreibt, und dalior Arten mit soptierten Konidicn einschliesst. 
Daniit wendot or wioh aueh gegcn Co^da^s verbesserte Diagnose fiir 
Hamularia, die nur oinzellige Konidicn anerkennt. Fresenius wurde je- 
d('nfall.s in soinor Ansiclifc (lurch Fries (1849, p. 493) bestiirkt, der inz’vvischcn 
eine Diagnose der Gattung Ramularia gegeben hatte, die sich am weite- 
sten Unger’s froiem Staudpunlct anpasst und die Septiernug wiedor froigibt ; 
Flocci discrcli, c mycelio ropente (subentophyllo) surgentes, ramosi, vulgo 
septati. Sporae solitiiriao, tcrmintilcs, sept at ae. Fresenius ftigt aber cin 
neucs Gattungsmerkmal hinzu, indem er Arten wic R. urticae Cesat, zu Ra¬ 
mularia zieht, deren Konidicn kettenaidig verklebt bleiben kbnnen und eine 
deutliche Scheitolnai’be haben. Daher ist Fresenius verantwortlich fhr die 
Tatsache, dass houte Arten wie R, Tulasnd Sacc. in der Gatiimg bestehen. 
Ich vermutc namlich, dass solche Arten zu Mycosphaerclla gehoren, wah- 
rend andere vom Typus der R. didyma Unger (non ]^esenius) und R, macro- 
spora Fres. echte Ramularien sind. Da R, didyma Ung. aber wegen un- 
volIstSndiger Beschreibung eine Sammelspecies goworden ist, wird sie am 
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bostonf 3 ;c\strieht‘n, dooh lice;! damit kcin Grund vor die Gattun^* zii strcichcn, 
dio nach Unger’s Art(‘n von Ui-ios o(‘grenzt wurd(\ Sao('anlo (IS^). p. 20) 
iiiacht (‘iiicu iiouon W'rsucli, di(‘ Hopliorung dor Konidicii einzuschninkcn, 
iniloin or liamularia so fassl: Bioidiiln. Tlyphac brovo vago ramulo-.ae; 
{‘onidia ovalocylindracea, varia, doniqiic 2-pluriscptal:a (ot iiitordum catc- 
niilata). E'^cmpla: R. vrtiaie Cos., R, q/narac Hacc. Dio«,o Au'^schlios- 
suiig cin- bis zweizolligor Arton aus dor Gattung kann man al^or do^wcgeu 
nioht guthei'^scn, weil sie in Ungor^s Arlen gar nicht ausgcdriickt i'.t. Audi 
atdssl, man ivie Lindau (1905, p. -131) hcrvorhobt, aiif dio grdaston Schwierig- 
koit(‘u (lurch (lic‘ Talsachc, dass subnormalo uud junge Konidien oin-bis 
zwoiz(‘llig sind, all ore ausgeroiflc dagogcn molii'zollig. Ivritorien dor Norm 
aus Naturinatoriiil alk^in abzuloilen, ist aboi* l^odonklicli, da man oincr 
kloim^n Spore uiohl ansieht, ob die spater grosser und hoher septiert 
werden wiirdo. Dainii soil nicht gesagt soin dass Didymaria Corda 
und Ovularia Sac(*. (1880, p. 17), die subnormalen Ramularien iihnoln, 
tatsiichlich zu llamularia gehoron muss(‘n. Did\pmria heh^ellae 0 la. gilt 
beispiclsweisc heute als Didymopsia hebeUne (Cda) Sacc. et March. Aber 
OS ist unnaturlich Arten mit nur zweizelligcn Konidien zu Didymaria zu 
stcllon, wonn sie in alien anderon Merlonalcn mit Ramularia (Unger) Fries 
tibereinstimmen. 

Es scheint also am besten zu dem Ungor’sehen Siandpunkt zuriiclczu- 
kehren und die Frios'sohe Diagnose fiir llamulaila anzuorkennen, aber auch 
auf weniger als 2-scptierle Formon auszudehnon. Auch Fresonius’ Siel- 
lung passt sich an, ausgenommen violk'ioht Arlen mit Schcitclnarbon der 
Konidien. Solc'ho geheiron aber wie b(?is])iolswoisc Ramu^aria Tulamei 
Sacc. zu ]Mycos]^haorf‘lla uud wc'nkui dahor vielloicht ohnehin allm'Llilich 
auHscb(‘id(‘n. 

Bei dcr iin syhtc'inatkclum Toilc gogcdxuion onvoitcTton Diagno^e ist ins- 
besondcre as Vorkommen von Cldam^^dosporou al> nouor GaMungscharac- 
ter horvoi'zuhoben. 

Zwischon liamularia uud Fusarium ])ostchon Berrihrimg->pimkte. liamu- 
laricn habon allgemoin oylindoriormigo Konidiem, Fiisarien dagi'gon nicht. 
Dagcgen ist boiden Gruppen die Eigcuschaft g(‘moiu,^am, die Konidien cine 
hinter der anderen anderfiell)en Siellekettenformigabzusclmiiren. Ilundorte 
von Kctten eines Sporodochiums verkleben oft zu Siiulchen, die aus dem 
Substrate hervorquellend, diesem senkrecht aufgosotzt scheinon. Beide 
en^^ahnten Gruppen haben Arten mit und ohne Schlauchform. Aus einigen 
Ramularia-artigen Pilzen ontwickelte sich Mycosphaerella. Solche Ramu¬ 
larien batten keine Chlamydosporen. Andere bildeten leicht Konidien 
und Chlamydosporen, wahrend die Schlauchform nicht erschien. (Aus- 
name Hypomyces rubi). Ganz parallel verliefen Versuche mit anderen 
Sectionen. Der Unterschied lag nur darin, dass die Schlauchform hicr stets 
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zu Neci ria gehor tc, Im allgemcinen tritt also die Chlamydosporc als Err,al z 
frir dio fehlonde Schlauchfonn auf. Gcnau so liogcii die Verhaltnissc Ix'i 
dcr Section Discolor dos Genus Fusariuin uiid Gibl)erella. 

Eino l)espero Keniitnis und Umgrcnzung der Nachbargattungen von 
Ramularia, wic Iloimiactis, Isariopsis, und Acrotheca tut not, auch dcr Gat- 
tung Microccra und vor allem Bactridium, das sehr heterogene Element(‘ 
umfasst. 

Isariop>si& ist mdglicherweise nichts ala eine Ramularia, derem Konidien an 
Koremien abgeachnurt werdon, Hormiactia eine Ramularia mit nur 1-sep- 
tiorten Kettenlconidien, Acrotheca soldniSacc. eine vorhorrschond einzollige 
Ramularia. Merkmale wie Koremien, Konidienverkettungen und Sep- 
tierung konnen aber von Ausnalimon abge«!ehen, nicht gattunstronnen<le 
Beieutung ha])en. Das scheint ebenso sicher, wie die Tatsache, da^s das 
Stroma ohne grosseBedoutungfur diegcneribche Abgrenzung ist. Bei einem 
Vergleich mit Stptocylindrium fiel cs auf, dass abgoschen von einer durcli- 
schnittlich hbheren Septierung kein Unlerschied gegen Ramularia l^Cftteht. 
Da auch die Septierung nur Artwert hat, sind diese Gattungen wicher 
miteinander zu vercinigen. 

Da die 6 Ramularien diesor Arbeit iiberwiegend von Kariolfclknolhsi 
stammen, konnte man erwarton, eine von ihnen in der bisherigen Literatiir 
liber Kartoffel schon erwahnt zu finden, wenn auch unter anclerem Gafctungs- 
namen. Eine Durchsicht dor Arbeiten bestdtigto das. Harting (1816) gibt 
Tafel II, Pig. 2 und4, gute Abbildungen des Idlzes Fusisporium didymim mit 
den Characteren ^'floccis sterilibus documbentibus dense inter!extis, infimis 
fuscis superis albis, fertilibus albis tenerrimis erectis ramosis parce septatis 
ramis crccto—patentibub, sporidiis teiininalibu>s concoloribus vix arcuali^ 
obtusatis biseptatis” und fugt auch die Lange der Koni<licn, 2 >-33 y 
hinzu. Unter “bisopLatis” veivsUJit or iiu Einklang mit den Zcichnung(Mi 
zweikammorig, also 1-sept iert. Di(‘ser Pilz hat die wesentliehen Mcrkiuah* 
einer uiisoror Ramularien. Uni ditw aber Jiieht mit Ramubiria didi/intt 
Unger (1833) verwechselu zu kdniuui, dio zwar jetzt Dicli/imria Unqeri gi‘- 
nannt ward, sei der Name Jt cudidyma vorgesohlagini. Dor spiirlielu'ren 
VerzweigungdiT Konidii‘ntragor dieser Art und der/?. macroi^pora (Tafel XX, 
Pig. A) steht die wiederliolt wirtclige, biischelige Verzwcigung bei li. Can¬ 
dida (Tafel XX, Pig. G und D) gegenubor, doch finde icli ueuerdings, cla'N^ 
dieses iMerkmal nieht sehr wertvoli ist. Auch R. rnacroapora kaim sich zu 
wirteliger \’’erz\veigung erJicben. Leidor konnte dio Abbildung <‘iner solehcm 
nicht mchr Jdatz finden. Bei Ramularia anchusae und /?. Magniisinna 
(Tafel XX, Fig. C) ist die Dauerverkettung der Konidien haufiger auch im 
Wasser mikroskopisch boobachtet worden, bei den andern nur makrosko- 
pisch. Die Septierung, Grosso (Tafel XX, Fig. A und 0), Haufigkeit und 
Vcriagerung von Konidien und Chlamy<loHporon (Tafel XX, Fig. B und Ej, 
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liofcm cine Roih(' niohr odor minder wiehtit;or Morkmalo dor Artunter- 
sclioidun" (Vftl. di<' Tabcllc dor (Irohse uud Soptioruiiiij). 

Anomiilion wio (iiudliuifton dor Konidionzollon boi vorzogorter Kcimung 
(Tulel XX, Pig. 11) kishon vonnutoii, in Avelcher Woih(» Art on Avie Fumrmm 
consiridum J\'uz. zu deuton sind. ICs ware denkbar, (kiss solche zu Ramu- 
laria gehoren. Andore bisher Fusarium genaniite Pilzo bcsitzi'ii so ausgo- 
priigt cylindrischo Konidien, dass sic gewiss Ramularien sind, andore besiizen 
ovale Konidien, so dass sic' obonfalls aus dor Gattimg Fusariuin ausscheiden 
miiafeen. Solclic zweifelhafto Formen findon sich boi Lindau’s zusammen- 
slellung in RabenliorsFs Kr>"ptogainonflora untor den Naniou: Fimirhm 
Bagnisianum (v. Thiim.), F. plaianoidcs (Oud.), vielleicht auch F. pandam 
(Gda), F. lagenariae (v. Schwein.), F. Tuberis (Preuss), F, georginae (Cda), 
die toils Raniularia, toils anderon Pilzon angchoren. BciiJ. vudidyma^ 
fallt cine gewisse Dorsivontralilat des Sclnutcls dor Konidio auf; diosolbo 
ist oft unmerklich bci dor solimalcn Candida (Tafol XXI, Fig. C und Tafol 
XXI, Fig. B). Artcn wic F. tniautisHimum sind bendts zu Ramularia 
gostoUt worden nach v. Hohnel. 

Ramularia olida, n. sp. Diese Art verdient wegen ihere Ausnahinestol- 
lung mchr Bcachtiing. Sie ist die einzige der 6 Ramularien, die sich schon 
von weitem durch einen starken, fast bctHubendcn, widrigen Erdgoruch 
bemerkbar macht und bei dcr das Stroma nicht kastanienbraun wird. Das 
Farbenbild ist also das denkbar einfachste, indem evS sich auf buttcrgelb bis 
creme beschrankt, Diese Farben nehmen im Mycol alle Aufhcllungs- 
gradc bis nahozu vreiss an als Konidienfarbe, in plcctenchyinatiseher Form 
hingogen tiefere Tone bis zu eincm Chromgelb. Kontrastfarben fehlen 
ganzlieh, falls man nicht braunliche Trubmigen harzig eingetrockneter 
Konidionmassen also solche aufhissen will. Die Art ist kaum mit irgond 
einer anderon zu verwechselii. Sie ist bisher nur einmal gofundeu wordon, 
namlich auf einer ver\mndcton Karloffelkuolle (Sorte/'Bohms Krfolg,^' 
Oktober 1910, Ritlergut Nouhauss, Selchow boi Berlin), in oinom auf 
freiem Feldc zur Einmietung aufgeschutloten Ilauhni. Die Ernte waj* 
sehr gi'oss und die Knollon gc&und, so dass von oiner grossc'renSchadigung 
durch diesen Pilz am Fundorte nicht die Rode soin konnto. lufektions- 
versuche mit Reinkulturen des Pilzes ficlen in einigen Fallen pc>sitiv, in den 
moisten aber negativ aus. Zum Schlusse sei unter Hinweis auf Tafel XX die 
Besttodigkeit derKonidienform f Tafel XX, Pig. K), die paarige Verastelung 
jugendlicher Trager (Tafel XX, Fig. M) und hohe Wirtelung ausgewachsener 
Trfigerstande der Sporodochien (Tafel XX, Fig. L) hervorgehoben. Auch die 
reichliche Bildung besonders 2-zelIiger Chlamydosporen (Tafel XX, Fig. J) 
ist bemerkenswert. Ein Mikrokonidienstadium fehlt. Die Art gebrauchte 
langere Zeit zur Anpassung an kiinstliche, sterilisierte Subtrato als andore 
Species. Auch in dioser Zeit dor Ankultur fanden sich nur einige niedrig 
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sci)< ierte Konidicn im LuftmyccI vor. Der Erdgemcli Avar .schon vorhanden, 
wurde abor stdrkor in der Normkultur, mn hO starker, je mehr die Konidien- 
mengen gesteigert ■w’urdcu und das Myccl zmiicktrat, aber nicht auf belic- 
l)igcu Substraton, sondcrn auf Milch, Reis, Mais, mehr als auf Kartoffcl- 
knolle, auf dicsor aljcr wioder mehr als auf Hdlzorn odor Stengeln. Mit 
anderen Worten die Entwicklung von Erdgeruch stieg mit dem Protcin- 
gehalt dor Substrate. 

III. Hypomycb.-) 

Hypomyces rubi (Osterw.) n.n. 

« 

Der Kouidiengc-italt (TafeIXXII, Fig. 15) nach haben wirbei fluchtiger Be- 
trachtung fast linmularia olida (Tafel XX, Fig. N) vor uns, doch finden sich 
feinere Unterschiede: Starkere Kriimmung der idealen Lanpaxe, gelogent- 
lich sehwacho Ncigung zu keulcnartiger AnschwellAing, Solchc Formen 
sind nicht gezeichnet, da sie nicht. die Regcl sind. Dio Septierung von H. 
rubi liegt tiefer als die von R. olida; Quinqueso]Aaton sind seltcn. Wichtig 
ist das Mcrfanal eines sohr bostandigen tied rotviolettcn iMycelfarbstoffc.s, 
der auch die Konidien durchdringt. Die Gattung Hypomyces ist roich an 
h'bhafteu Farbon. Die Schlauchform trat in kiinstlichen Reinkulturen 
Ostorwalders ebensowenig auf Avie in den meinigen bis jetzt, dagegen auf den 
in die feuchto Kamraer gebrachten kranken Himbeonvurzeln. Die Zuge- 
horigkeit einer Fusariumgeneration zu der Schlauchform Avies Osterwalder 
einAvandfroi nach in Folgckulturcn einer Ascospore. Solche Folgekulturon 
bezog Verfaascr aus Amsterdam. 

ttber die NatAir des Pilzes liegen entscheidende Infection'src.sultate noch 
nicht vor. 

AufFallender Weise hat nun Ostorwakler von Aveissen Sporodochieu, die 
auf den HimboerAvurzohA mit den gefarbten assoziert waren, noch eino ZAveite 
Fasarienfonn isoliert, die kein Violettrot bildete auf denselben Substraton. 
auf denen das Ncctria-Fusarium es ngelmassig tat. Auch bildete sio nor¬ 
mal viel klcinere Konidion, die aber unter abnormen Verlialtnissen auch 
beim Nectria-Fusjiriiun vorkommen konnen. Diese Unterschiede bowertet 
Osterwalder nicht hoch, sondom zieht sic in den Varialionskreis seiner Art. 
Er kombiniert also den bkssen Stamm mit dem violettroten. leh kann ilun 
darin nicht folgen, nachdem ich beide aAis Amsterdam erhaltenen Serien 
verglichen habe. Moiiihologisch und biologisch sind Avosentliche Unter¬ 
schiede zu finden, Avas am klarsten aus meiner Bestimmung des blassen 
Stammes als Ramuhria eu'iidiima (Hart) hervorgoht. 
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IV. C^LUSTDItOC’VHPON 
Cylindrocarpon cylindroides ii. sp. 

I)ics-o Art iht nur (‘imutil wordc^n. l)i(MVoissliclicu Sporodoclii^ n 

bodeckton dio abstorbcndon zweiAo voii Abic'^ coiicolor var. violaccu. Dio-^c 
stainmten aus oine Baiimhcliulo dos Krei«cs Pinneberg, Holstein, Juli 1910, 
wo der Pilz seit Jahrcn Beslaude 2-3 m hoher Prfopflinge vernichtote, 
waliroiid er Sfiinlingc nichl befiel. Das Al^a^el wiichst leicht in. Zonen 
und hat einen zartcn HciJenglanz. Einc Pionnotcs, doren Entstehung, 
z.B. auf aekochter Kartoffclknollc und auf Eois vorfolgt werden kann, 
zcigt die Art sporenwilligor aLs C, mali^ doch crhebt sich die Seplierung boi 
der Pionnotf's obcnso wcnig zur Norm wio bci der Vorgloichsart. Normalo, 
3~5-hei)tiorLe Konidion, die gcradcr als bei anderen (Cylindrocarpon sind, 
entstohen in Siiulchen auf stcriliMerten feuehicn Hdlzorn z.B. von Erie 
und Apfel. Der gotischc Spitzbogcn der Basis des Konidienlangsschnitt.s 
ist ebeuvso aulTallig wic bei 72. oUda. In seltencn Fallen wurde bci beiden 
Artcn cine Neigimg zur Bildung einer Ansatzpapille l)eobachtot. Das 
Plectenchjnn tritt weniger stark hervor als bei (7. mali] es wurde auf Reis 
gesehen, nicht auf Kart off elknolle; die Farbe ist nicht auffallig rotbraun. 
Bei C. cylindroides machte sich der Vorteil der ktinstlichen Anzucht vor der 
Bestimmung nach Naturmaterial bemerkbar. Nach letzterem konnte man 
gencigt sein, die starkero Streckung, geringerc Septiorung und Breitc der 
Konidie als Variabilitat zu deuten; tibersah man dann nocli die spitzbo- 
gigen Schlusscurvcn der Konidicn, so fiel die Art init C. Mali zusaminen, wah- 
rend in der Tat sowolil morphologischc als biologische Merkmale diesor 
Art cine besondcro Htellimg geben. 

Der Nacdiwids von Perithc^cien steht hides uoeli aus, doeh ist im Einklang 
init Tiaubert's Vernndung zu (‘rwarten, class Nvclria cucnrbitidn (Tode) Fr. 
di(' Hehlauebform die^os Pilzes ist, da dieso auf Nadelholzern verbreitet, 
weim nicht darauf beschrankt ist, 

V. Nbctbca 

Nectria discophora Mont. 

Frau van Hali-de Jongc (1910) hat diese Nectria haufig an von Stamm- 
krebs befallenen Kakaobliumen gefunden und deren Entwicklungsgang auf- 
geklart. Sie nennt den Pilz N. striatospora. Zwar findet sie die Ascosporen 
etwas grosser als Zhmnermaim bei seiner AT. striatospora (Centralbatt fiir 
Bakt, u. Paras., 2. Abt., 7: 105. 1901), halt den Unterschied aber nicht 
filr wichtig genug, urn eine Sonderstellung des Pilzes zu rcchtfertigen. 
Wcese und v. Hohnel wiesen dann die in der Diagnose nachzulesende Sy- 
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nonymik nach. Es gelang de Jonge, die Konidienform sowohl direkt aus 
Ascosporen als auch an kurzen Tr^ern keimender Mutterkonidien zu 
ziichten. Da sowohl Zimmennann als auch de Jonge die Art als Saprophyt 
ansahen, [was ich nach erfolglosen Impfungen an Cacaobaumchen bestati- 
gen kann, war fur mich nur noch der Zuchtungsvcrsuch von Perithecien von 
Interesse. Reinkulturen des Pilzes waren von dem Phytopathologischen 
Institute in Amsterdam zu beziehen. Da dort immer nur das Konidiensta- 
dium, nie die Schlauchform aufgetreten war, versuchte ich ein geeigueteres 
Substrat zu finden. Zunachst erwies sich das Verfahren erfolgreich, mit 
dem sich Perithecien von Nectria gdligena aus Konidien batten ziichten 
lassen. Kartoffelstengel mit einer normal gereiften Konidiengeneration 
wurden nach allmahlicher Austrocknung in 6 Monaten mit Wasser tiber- 
gossen, worauf in der Tat in vier Wochen reife Perithecien zum Vorschein 
kamen. Dies Ergebnis ermutigte zu weiteren Studien, die mit einzelnen 
Ascosporen auf demselben Substrate, auch ohne vorherige Austrocknung 
zum Ziele ftihrten. Anstatt Kartoffelstengel wurden ferner Lupine- 
stengel gewahlt, auf denen die Zahl der Perithecien schon etwas hoher 
wurde. Doch erschienen sie mehr einzeln als in Gruppen. Auf Kartoffel- 
knoUe wuchs einmal ein erbsendickes Stroma mit gegen 100 Perithecien 
hervor. Viel besser aber erwiesen sich holzige Substrate, mehrjahrige Ap- 
fel-, Eichen- und Buchenaste, die gelegentlich auch lebend (nach Formalin- 
desinfection ausserlich) verwendet wurden und auf denen einige schone Ko- 
lonien auftraten, Alle genannten N^rboden aber iibertraf bei weitem 
Alnus, deren ausgereifte Zweige, in jeder Dicke verwendet, stets im Licht 
nach drei Wochen mit Kolonien der Schlauchform iibersaet waren, wobei es 
gleichgiiltig war, ob reife Konidien oder Ascosporen als Ausgangspunkt ge¬ 
wahlt waren. Wichtig waren aber einerseits das Licht und andererseits 
die Abstimmung der Feuchtigkeit. Wasser im tJberschuss hemmt die Aus- 
bildung normaler Entwioklungsformen. Diese Erfahrung gilt fiir alle Fusa- 
rien imd deren Schlauchform. Selbstverstandlich ist eine gewisse Peuch- 
tigkeit nicht zu entbehren. Ist das Holz mit Wasser gesattigt und soviel 
Wasser im tJberschuss hinzugeftigt, wie in drei Wochen verdunstet, so ist 
der Erfolg sicher bei normaler Temperatur. Die Jahreszeit spielt nicht 
die geringste RoUe, Selbstverstandlich aber giebt es einen Thermo-und 
Phototonus, deren Uberschreitung eine Storung der Lebenskraft zur Folge 
hat uni Lizcken im Entwicklungskreise herbeifiihrt. Die Kardinalpunkte 
sind aber nicht festgestellt. 

Unter Hinweis auf die Arbeit van HaU-de Jonge^s und einige Abbild- 
ungen sowie die Messbelege und Diagnose am Schlusse, kann ich mich auf 
wenige erg§,nzende Bemerkimgen beschranken. Das Stroma war in seiner 
Ausdehnung ganz eine Funktion des Substrats. Auf holzigem behQllten 
Substrate blieb es um so kleiner, jetrockener imd fester die Hiille war. Sehr 
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atark abor ontwick(‘lte sieh das Slroma auf htarkolialti«?oHi Substrat, Wei- 
z(‘iL Pois, auf (louou (‘s, n(‘bonboi gosagt, zu n'icher Koiiidienbildung (oft 
PioiHioios) kam. Aut KarlofTclkiiollc war das Gosaimnlwachstuin des 
Pilzes scliwacher. Auf Luj)in(' ti’at das i)le(*l(nichyma1 ischo Stroma manch- 
nial iibcr die Epidennis cmi)or und bildeto nacli (dnem kiinstlichcii Kegeu- 
gubse Pcrithecieii. Ich bin danach, wie ich hchon oft orwolmt habe, mit 
Erw. F. Smith, v. Hdhnol und Wcese vollig cinvcrstanden darin, dass das 
Stroma als Merkmal in vielou Zweigen der Systematik woit iiberschatzt 
Avordon ist. Es ist bcdauorlich, dass der AVer! sonst guter und miihevoller 
Arbeitcn iiber Ascomycotcn durch Benutzung dos Stromas als Schcidemerk- 
mal fiir Unterhucliungcn bci Nectria vermindert wird. Das Studium auch 
nur wonigor Ncotriacen in klinstliclior Reinkultur wird Fohlcr dioser Art 
ausHchliosscn. Nectria discophora ist sehr gooiguet zu sole hen Studien, aber 
auch Hypomyces ipomoeae und Gibbcrella SaubineliL Besondors inlercssant 
ist N- discophora durch die Fullo saulenformig horvorquollender Konidien, 
die slots vor und oft noch wahrend der Perithecionbildung auftreten. Die 
Konidie als solcho ist wegen ihrer Grosse zu cytologischen Untersuchungen 
besonders geeignet. Die Ascosporen sind ebonfalls gross und gestatten 
ein Studium der festen Netzstruktur (Tafel XXII, Fig. 10) des dicken 
Epispors im Mikrotom-Langsschnitt und das der runzcligon, oft in spiralig 
gedrehten anastomosierenden Meridianricfen verlaufonden Oberflachen- 
struktur, die die Netzstruktur nach aussen abschliesst. 

Necina galligena Bres. 

AVichtigo Aufklarungen libor die mit N, galUgena oft vcrwecbselto Sam- 
mclart Nectria ditissima Tul. verdankon wir Seaver (1909) und v. Hcihnel 
und Weese (1911). Ich halte mieh an die Ictzte Arbeit. 

Diese vertritt im Einklang mit Seaver (z. T.) und v. Ilohnel die Ansicht, 
dass Nectria ditissima der iilteron N, cocoinca (Pers.) Fries (-Sphacria co(‘ci- 
nea Persoon) s 3 aion 3 mi, inzwischen aber vielfach als Pseudonym fiir N. galli¬ 
gena Bres. gesetzt worden sei (Aderhold, Appel &Wr.O; dass dio>se letztere 
den wahren Krebs an Laubholzern verursache, N. coednea aber nicht. 
Das Bcweismatcrial sind ausser Literaturangaben noch Originalexemplare 
von Exsiccalcn und sorgfaltige Vergleiche mit frischem Material. Ein- 
wande gegen diese nicht durch kiinstliche Reinkultur gesicherte Bewoi^fiih- 
rung zu orheben, ist hier tiberfliissig, da die durch ein so eingehendes Ver- 

^ Ich fUge noch Brefeld (1891) an, der N, ditissima und coccinea fiir kaum unter- 
scheidbar halt und letztere mit Ascosporen von der Grosse der Galligona-Sporen 
abbil^et, sodass er N. galligena anstatt obiger beider beschrioben hat. Boide fanden 
sich auf Bucho, erstere in Verbindung mit krebsigem Zerfall der Rinde, letztere 
nicht. So giebt schon Brefeld indirekt Anhaltspunkte fiir das Vorkommen von 
Nectria galligena atich auf krehsiger Buchenrinde. 
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gloichstudium gcwonneno Erfahrung fiir die Ricliiigkoit der Bostimmuugen 
biirgt. Docli ist im allgcmeiiien vor eincr Uberdchatzung dor E^siceafce zu 
warnen, da immerhin damit zu rcchncn ist, dass Originalexsiccatc, die all- 
mahlich violen Forschern durch die Hand gehen, bei Vorgleichstudien verse- 
hentlich mit aiideren vertauscht werden. Neuero Sammlungen, deren Ori- 
ginalsiiicke durch Photographic vor Verwechselung geschiitzt worden, bieten 
damit cine Biirgsehaft fiir Echtheit; auch alte sind haufig durch Zeich- 
nungen und handschriftlichc Bermerkungen gesichert. Fehlen aber solche, 
und sind die Beschreibungen der Pilze obendrein ungenau, so wird eine 
Verwechselung der Originalstiicke lange verborgen bleiben und spater eine 
Quelle der Verwirrung werden konnen. Aber selbst wenn sie echt sind, ist 
ihr Wert nicht so gross, wie viele annehmen. Das zeigt das bisher unbe- 
kanntc Vorkommen voniV. galUgena auf Buche ohne Begleitung krebsigen 
Rindenzerfalls. Die Perithecien lieferten aber Reinkulturen von Konidien, 
mit denen dann von kiinstlichen Wundenaus Rindenkrebs bei Gravensteiner 
und Englischen Winter Goldparmaine Apfelhochstammen in Dahlem her- * 
vorgerufen werden konntc. Wunden ohne Impfung verheilten glatt. 
Gleichzeitig vorgenommene Inoculationen mit Koniden der Kakaonectria, 
N. discophora Mont., verliefen negativ, auch solche mit Cylindrocarpon cy-- 
lindroides. Dagegen ergaben Impfungen mit Konidien von C. mail und von 
Apfelkrebsen verschiedener Provenienz mehr oder weniger progressive 
Krebsstellen. 

Diagnose und Tafelabbildungen 1-6 der Schlauchform liegen Reinkul¬ 
turen auf sterilisierten Kartoffelstengeln zugrunde. Nur wenige Perithe- 
ciengruppen waren vorhanden, im ganzen auf zwei Stengeln fiinf Stiick. 
Form und Grosse von Perithecien und Ascosporen waren typisch, wie Ver- 
gleiche mit dem Originalsttick von Buche bewiesen. Dio Abbildung des 
Peritheciums ist mehr der Struktur als der Form wegen gegeben. (Tafel XXII, 
6) das Peritheciura stand zwischen anderen eingezwangt imd war langlich, 
wahrend der Durchschnitt konisch, subkonisch bis eiformig ist, tmd kleine 
ftOgar der kugeligen Form nahekommen. Die mehr rundliche Form deutet 
wohl nicht auf eine besondcre Varietat, denn sic fand sich auch haufig an 
Naturmaterial von Apfelkrebs (Sorte Kaiser Alexander) aus der Sammiung 
der Biologischen Anstalt, bei dem indes die Ascosporengrossen wie auch die 
iibrige Morphologie mit Nectria galUgena ubereinstimmten. Dieses wie 
auch das Originalstuck von Buche sind von Dr. Laubert gesammelt worden. 
Neu an vorliegender Darstellung ist der Nachweis fon Nectria galUgena auf 
Buche der Nachweis ihrer Konidienform und die Erregung von Apfelkrebs 
durch sie. Appel und WoUenweber (Kultur als Grimdlage. • . . 1910, 
S. 448) erwahnen die Art noch unter dem Namen N, ditissima. Morphologie 
und Abbildung der Konidienform beziehen sich auf Folgekulturen von 
Ascosporen dcr Kartoffelstengel-Perithecien. Die Belege der Durch- 
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schnittsausmafifeo dor Septatcu bofindon sich in der Tabclle am Schlussp. 
Das Mycel hat auf llcis oino sohwach zitroncngelbe Fiirbuag. 

VI. Pathologische Studied 

Soweit sich die pathologischen Datcn, die zur Stiitze der Idonfcitat gele- 
gentlich erwiinscht waren, auf Ramularia-Pilze beziehen, liafc Friiulein Clara 
Has&e einen grosben Teil der Impfungen und Reisolationcn in bercitwilliger 
Weise Ubernommen, wodurch die vorwiegend systematisch angelegten Stu- 
dicn zu einem schnelleren Abschlusse gefiihrt worden sind. Fraulein Hasse 
hat dadurch als erste den Nachweis erbracht, dass Ramularia und zwar 
R. macrospora Fres. cine Apfelfaule hervorruft. Kurz darauf aind Charles 
Brooks und Fischer unabhangig von uns zu demselben Ergebnisse gekom- 
men mit dem von einem Apfel anderer Herkunft isolierten gleichen Pilze. 
Da die von Kartoffel isolierte deutache, englischc und amerikanische R, 
macrospora meiner Sammlung dieselben pathogenen Eigenschaften zeigten 
wie der Apfelpilz, besonders in Folgeversuchen mit reisolicrten Pilzen des 
ersten Versuchs, so ist die Identitat dieser, die ich auf Grund der gleichen 
Morphologie bereits vertreten hatte, gut gesttitzt. Dem pathogenen Ver- 
halten der Ramvlaria macrospora steht gegeniiber die ganzliche Unschad- 
lichkeit von R, oUda. Auch Hypomycesrvbi konnte reife ipfel von Wunden 
aus nicht angreifen. Versuche mit J?. Candida und R. anchusae verliefen 
ebenfalls negativ, wahrend R. eudidyma und R. Magnitsiana eine langsame 
Faulnis verursachten, die aber weder besonders gleichm^sig noch so 
schnell vorwartsschritt wie die durch B. macrospora erzielte. Da endlich 
auch von Humus und faulenden Pflanzenteilen verschiedener Herkunft 
isolierte Stamme morphologisch und pathologisch sich JB. macrospora gleich 
verhielten, konnte Fresenius’ Art mit alien identifiziert werden. 

Um endlich zu priifen, ob die mit blaitfleckenbildenlen Pilzen identifi- 
zierten Sitomo beliobiger Herkunft auch Blattflecken bildeten, wurden 
teils auf lebende, teils auf sterilisierte Blatter Sporenaufschwemmungen 
tibertragen. Es stellte sich in der Tat in vielen Fallen heraus, dass die Ab- 
sterbeerscheinungen lebender beimpfter Blatter zu iihnlichen BiHern fiihr- 
ten, wie die Exsiccate der verglichenen Species sie aufweisen. Auf Ranim- 
cuius, Campanula und anderen ExS^utem finden sich nebenbei bemerkt eine 
ganze Eeih^Blattfleckenbewoner, die mit Fusarien imd anderen Pilzen ver- 
gesellschafftet sein konnen. Damit war ein Zweek dieser Schrift erfiiUt 
namlich der, einige Ramularien als Ubiquisten nachzuweisen. Beztiglich 
Einzelheiten verweise ich noch auf den systematischen Teil dieser Arbeit. 

Es war fiir mich ferner von Interesse, die Verbreitung des europaischen 
Krebses der Obst- und Laubholzbaumc festzustellen. Der Erreger, frixher 
oft Nectria dUissima genannt, hat, wie Weese (1911) feststellte, iV. gaUigena 
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Bres. zu heissen. Da ich denselben seit 1910 in Reinkultur in alien Ent- 
wicklungsstadien (TafelXX, Fig. 1-6) besass, wares leicht, die hiesigen Exsic¬ 
cate anf eine Identitat mit diesem Pilze bin abzusuchen. Es gelang mir 
abcr nur in cinem Falle, den Pilz in der Sammlung auf amerikanischem 
Holz zu finden. Diese N. gaUigena war von W. B. Taylor 1913 in Ply¬ 
mouth, Massachusetts, auf Apfelkrebs gesammelt und von O'Gara als iV. 
mammoidea Plowr. bestimmt worden. Durch die Richtigstellung dieses 
Exsiccates wurde zim ersten Male der europdische N. galligena-Apfelkrehs 
in Amerika sicher nachgewiesen. Da dieses Material auch normale Koni- 
dien aufwies, so ist ein Zweifel an der Identitat nicht moglich. Dieser 
Apfelkrebspilz scheint aber, soweit wir wissen, in Amerika selten zusein und, 
wenn uberhaupt, nur in den nordlichen Staaten und Kanada Entwicklungs- 
bedingungen ahnlich denen Europas zu finden. Zwar ist er hin und wieder 
auch in Jahresberichten sudlicher Staaten der Union aufgenannt, wo er in 
hochgelegenen Gegenden natiirlich vorkommen konnte, aber die Exsiccate, 
die untor dem bisherigen falschen Namen des Krebsorregers, N. ditissima, * 
gchen, lassen koine Identitat mit N. gaUigena zu, sodass dieser Pilz in der 
Tat erst cinige Jahrzehnte im Lande sein mag. Solltc sich diese Vermutung 
bestatigen und er auch nicht auf andcren Wirtspflanzen gefunden werden, 
so ist ein wirksamer vorbeugender Schutz des amerikanischen Obstbaues 
durch scharfe Kontrolle bei der Einfuhr europmscher Sorten jetzt noch 
moglich. Ich halte es fiir bemerkenswert hinzuzufiigen, dass ein fast 
mit Nectria gaUigena identischer Konidienpilz (Tafel XXI, Fig. G) von mir in 
Berlin aus dem Endocarp eines Apfels isoliert worden ist. Da dieser Pilz 
Perithecien bisher nicht gebildet hat, habe ich ihn vorlaufig Cylinirocarpon 
mail genannt und glaube, dass er mit Fusarium mali AUescher identisch ist. 
Dieser Endocarppilz erzeugte in kiinstlichen Impfversuchen ebenfalls Ap- 
felstammkrebs, aber nicht Apfelfruchtfaule, sodass das Fruchtendocarp 
nur ein tJberwintorungsort des Krebserregers ist. Damit ist aber bewiesen, 
dass diese Krankheit auch durch die Friichte ubertragen werden kann. 
Von dem genannten Pilze des Ifrebses der Laubholzbaume ist der Erreger 
des Nadolholzkrebses, Nectria cucurhitula (Tode) Fr,, verschieden. Den 
mutmasslichen Konidienzustand dieses Pilzes habe ich von Abies concolor 
var. nolacea isoliert, dessen Zweige er offenbar abgetotet hatte. Da Peri¬ 
thecien mit ihm nicht vergesellschaftet waren und in Reinkultur noch nicht 
aufgetreten sind, nenne ich ihn vorlaufig Cylindrocarpon cylindroides n. sp. 
Urspriinglich glaubte ich ihn identisch mit N. gaUigena^ habe mich aber 
iiberzeugt, dass seine Konidien (Tafel XXI, Fig. F) subdorsiventral sind, 
wahrend die der Vergleichsart (Tafel XXI, Fig. H) ausgepragt cylindrisch 
Oder etwas keulig sind. An die Morphologic dieser Pilze ist die einiger Ver- 
wandter angeschlossen, wobei der Entwicklungsgang so genau wie moglich 
verfolgt und dargcstellt ist. Die systematischo Gruppierung, die von 
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(liosor iramt'rliiii Auzahl Avion abgoleitot ist, teile ich uiilor Vor- 

b('lialt mil, obgk^icli hie wio erA\ahnl tuif ineUrjahrigen Sliidiea liber die 
Konstanz dor Pilze in Beinkuliur aufgobaut isl. 

Die IIaui)taufgabe diohcr Arbeit war naclizuwiusc'ii, dass die Abgrenzung 
von Eamularicn, Mycospliaorellen und Nectrion iinabhangig von Herkimft 
und Pathologie der Pilzc rein morphologiHch nibglich isl, selbst wenn man 
allein anf Mcrkmale dcr Konidiengenoration angewiesen ist. Ebenso die 
Abgrenzung dioser Galtungen gogon Fusariuin und Ascomyccten mit Fusa- 
rium ahnlichen Konidionformcn, zu denon Gibborella und Calonectria 
gehoren. 

Ein von mir au(*h in Amerika entdeckter Schadling des Gertreides ist der 
Erregcr dcs sogenanten Sehnoosehimmels, (Tafel XXII, Fig. 29 bis 30) dessen 
Konidienstadium als Fumrium nivale vseit langem bekanni ist, zu dem Ihssen 
(1910) die Schlauchform aulTand, die or als Nedria graminicola Berkeley 
et Broome richtig bestiminte. Der Pilz hat oft 1-3-scptiortc Ascosporen, 
weshalb ich ihn Calonectria graminicola (Berk. & Brm) Wr. genannt habe 
(Phytopathology 1:34. 1913). Zu eincm anderen Ergebnisse kommt in 
einer seiner grtindliehen Arbeiten liber Schneeschimmel (1911; 1912; 1913), 
Schaffnit (1913), indem er sich auf die Studien Weese’s (1911) an demBerke- 
ley und Broome^schen Originalexsiccate der Nedria graminicola stiitzt. 
Weese fand dickschaligerc Perithecien und etwas grossere Ascosporen vor. 
Wie gering aber die Dickschaligkeit dieser Originalperithecien gegeniiber 
dlinnschaligen Exemplaren einzuschatzen ist, sehen wir aus den Befunden 
mit Reinkulturen, Damit fallt aber das einzige wichtigere Argument, was 
gegen Ihssen^s Bestimmung sprochen konnte. Die Tatsache, dass Berkeley 
und Broome bereits die Mdglichkeit der hOheron Septicrung der Ascosporen 
erwilhnen, spricht ebenfalls fiir die Idcntitiit auch da mi, wenn Perithecien 
mit solchen von dem Originalexsiccate heutc nicht mehr abgeerntet worden 
kOnnen. Die Notwendigkeit einer Neubenennung des Pilzes als Calonec¬ 
tria nivalis SchalTnit ist daher noch nicht einzusehem. Aus derartigeu 
Strittigkeiten ersicht man aber immer wiedcr, was auch Weese besondei's 
hervorhebt, die Notwendigkeit dcs Studiiims der Pilze nach dem Leben. 
Bei der Nachbestimmung kann man sclbstverstandlich auf Exsiccate nicht 
immer verzichten. Soviel geschmaht sie auch bind, so gewahren sie doch 
in Verbindung mit Reinkulturen gute Einblicke, nichts so oft Entscheidung 
in schwierigen Fragen. 


C. SYSTEMATISCHER TEIL 

Zur Ubersicht sei ein Schlussel der besprochenen Gattungen vorausge- 
schickt. In diesem ist der Gegensatz, der aus dem Vorhandensein der 
Chlamydospore xmd aus der Gestalt der Konidie sich ergibt, besonders 
betont worden, Zur einem umfassenderen Gesamtbilde bedarf es einer 
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grosseren Anzahl von Beispielen. Die Zuchtungen sind abcr fiir vide 
nicht aufgenannte Pilze noch nicht abgeschlossen. Doch glaubfce ich ea 
nicht unterlassen zu sollen, schon jetzt Vorschliige einer Neugruppierung zu 
bringen, um einc Discussion liber sie zu ermoglichcn. 


Besiimmungsschlussel der Sectionen und Gattungen der Pilze diescr Arbeit 



SSCTIO 

OBNU8 

Chlamydosporen vorhanden 

Pcrithecien unbekannt 

Konidien subcylindrisch, Basis apedi- 
ccllat. 


Ramularia 

Konidien spindelig sichelfdrmig. 



Terminalchlamydosporen f e h 1 e n, 
Konidien pedicellat. 

Discolor 

Fusarium 

Tenninalchlamydosporen vorhand¬ 
en, Konidienbasia ellipsoi- 
dischjkegeligodorsubpedicellat 


1 

Konidicnbasis plump. 

Ventricosum 

Fusarium 

Konidienbasia kegelig odor ellip- 
soidisch. 

Eupionnotes 

Fusarium 

Konidienbasis subpedicellat. 

Martiella 

Fusarium 

Perithecien bokannt 

Konidien subcylindrisch, Basis apedi- 



cellat. 

Eamulariella 

Hypomyces 

Konidien spindelig sichelfdrmig. 

Pseudomarticlla 

Hypomyces 

Chlamydosporen fehlen 

Perithecien unbekannt 



Konidien subcylindrisch, Basis apedi- 
cellat. 


Cylindrocarpon 

Perithecien bokannt 

Konidien eifdrmig odor ellipsoidisch, 
Tubercularia Todo entsprechend 

Tuberculariastrum 

Nectria 

Konidien subcylindrisch, Basis apedi- 
cellat, Cylindrocarpon entspre- 
chond. 

Willkommiotes 

Nectria 

Konidien Ramularia (Unger) Fr. ent- 
spreohend. 


Mycosphaerella 

Konidien spindelig sichelfdnnig, Fusa- 
rium entsprechend. 



Konidienbasis ellipsoidisch bis sub¬ 
pedicellat. 


Calonectria 

Konidienbasis pedicellat. Discolor 
entsprechend, Perithecien indi- 
ffoblau. 


Gibberella 
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I. Ramularia (Unger) Fries. 

Dnj?or, Exant heme p. 169. 1833; Fries, Summa veget. p. 493. 1849. 
Fresonius Beitrfige . . . . p. 88-90. 1863. 

Konidi('n ra('hr odor weniger polar, oft dorsivcntral am Schoitel, sonst 
radiar, cylindrisch oder schwach kculig, gorado odor kaum gelcrumrat, mit 
ellipsoidischem Abschluss. Basis nic fussartig, dagegen oft papillenarlig 
vortretond; Konidien gewohnlich septiert, mehrero nacheinander erzeugt 
(gelcgcntlich zu wenigen kettenartig verklebt) am Ende einfacher odor ver- 
zweigter septiert er Konidientrager. Konidien zerstreut, in falschcn Kopf- 
chen, in Sporodochien, oft saulenartig vorquellend; ferner gelcgcntlich als 
Pionnotos auftretend; in Massen hell (weiss, braunlichweiss, buttergclb, 
elfenbeinfarben); Chlainydosi)oren einzeln odor gosellig, in Kciten oder 
Knaueln, terminal oder intercalar, nicht an besondcren Triigern; in Massen 
braun; Hyphen septiert, verzweigt, isoliert oder als My cel in lockeren bis 
plectcnchymatischcn (besonders als Stroma) dunkcl oder gelcgcntlich leb- 
haft gcfiirbton Verbanden; Schlauchformen unbekannt. 

1, Ramularia Candida (Ehr.) n.n. (Tafel XX, Fig. 0-E und XXI, Pig. B) 

Syn.: Fusarium candidum Ebrenberg, 1818. Sylv. myc. Berol., p. 24. 
Exs. auth. Museum bot. Berol. Dahlem-Berlin. Schlechtendahl. Flora 
Berol. ^ 2:24. 1824. 7 Ramularia saprophytica Bnh&k. Ann. mycoL 4: 
121.1900. ? Ramularia arvenm Sacc. 1881 ? R. calcea (Desm.) Ces. 18S1. ? 
R. vincae Sacc. 1881. ? R. prateasis Sacc. 1881. ? R, sagUtariae Bres. 
1896. ? 22. rumicis ^cutati Allesch. (litt. Cf. Lindau in Rab. Krypt. PI. 
8: 460, 489, 485, 441, 434, 442). 22. rumicis Sacc. Fungi ital. no. 998. 
1881. 

Exs.: Ehrenb. Exs. roliquia aut. in Musoo bot. Berol. Dahlem; Ellis et 
Everh. North Amer. Fungi 3082 (sub Septocylmdrium Magnusianum 
Sacc.) 

Die Konidien kOnnen zerstreut, in Sporodochien uni als Pionnotes auf- 
treten und dementspreebend ein Mdiges, sklerotial oder thallos plcctenchy- 
matisches Stroma haben. Die kettenartig entstehenden Konidien verkleben 
oft zu siiulenformig vorragenden, buttergelben bis weissen Schleimen, die 
im Wasser leicht wieder zerfallen. Konidien schmalcylindrisch an den En- 
den ellipsoidisch bis subkonisch. Basis nicht papillenartig vortretend, 
Scheitelnarbe fehlend. 1 Scheidewand, durchschnittlich 29-29x 3-3.75 /i, sel- 
tener einzellig, 12-20 x 2.2&-3.5 /*; bis zu 9 per cent aller Konidien kOnnen 
2-3 Scheidewande entwickebi; obere Grenze der Durchschnittstriseptate ist 
40 X3.75/i. Konidientrager der Sporodochien wiederholt wirtelig verzweigt, 
mehrere Wirtel oft so dicht tibereinander, dass sie fast zusammenfallen, 
80 dass falsche Wirtel mit doppelter Gliederzahl entstehen. Die Sterigmen 



1913] 


Wollbnweber: Abgrenzung vont Pilzgruppen 


221 


gesellig, in Buscheln bis zu 5 beobachtet. Plectenchyme oliv- bis kaffee- 
braun, auch zimmtbraun, gelegentlich olivgrun gosprenkelt, Luftmycel heller. 
Chlamydosporen selten, einzeJn oder zu wenigen kettig verbunden, kugelig 
bis eiformig, 5-8 /* dick. An Baumwurzeln, Berlin (Ehrenborg) Im Humus 
und an teilweise abgestorbenen Wurzeln von Daucus carota, April 1910, 
Dahlem. An Heracleum-Stengeln, Boiunen (Buddk). Der Humus- und 
Daucus-Pilz sind sehr schwache Wundparasiten an reifen Apfeln (Clara 
Hassc, April, 1913). Vielleicht an Elrautern weii verbreitet in Europa. 
Auf Blattern von Trientalis in Michigan, Vereinigte Staaten (G. H. Hicks) 
^sub Septocylindrium Magnusianum). 

2. Ramularia Magnusiana (Sacc.) Lindau (Tafel XX, Fig. F-H und 

XXt, Fig. A). 

Cf. Lindau, Rab. Krypt. FI. 8: 483-1936. 

Syn. Septocylindrium Magnusianum Sacc. Miehelia 1: 130. 1878. Exs. 
Otto Jaap, selecti exs. 444. Krieger, fungi saxon. 1184 (sub Seplocylinirium 
Magnusianum Sacc. Kab. et Bub4k, fungi imp. exs. 339). Konidien 1-septiert 
durchschnittlich 18-27 x 3.5-5 selten einzellig, 10-2) x 3.5-4.5 ju. Hoch- 
ste Septonzahl 3, wobei die Durchschnittsgrosse 30 x 5 /i betrM.gt. Kettig 
verklebte Konidienpaare auch unter Wasser beobachtet. Der Pilz farbt 
Reis im Alter rosa (La France) im Gegensatz. zu 22. Candida (Ehr.). Im 
ubrigen gleicht er letzterer Art in Farbenbild, Stroma, Ban der Sporod- 
chien und Konidienverlagerung. 

In Deutschland im Humus, Dahlem, Marz 1911; in Parenchymflecken 
der KnoUen von Solanum tvheromm ^'Sorte Wohltmann^' Warkotsch, 
Schlesien, Marz, 1911, assoziert mit Fusarium udum (Berk.), F. subulaium 
App. et Wr, und Tylenchus dipsaai. Auf Kartoffel-Knollen aus Idaho, 
gezuchtct aus Saatgut von Maine, Nordamerika. Auf Trientalis-Blattern, 
Sachsen (Krieger), Schleswig Holstein (Jaap.), Jutland. Dtoemark (Jens. 
Lind.) ? Am Wurzelhalse eines jungen Acer, Meetzen bei HoHorf, Olden¬ 
burg, April, 1911 (leg. Forster Grosskopf) (das verfarbte Gefasssystem des 
Wurzelhalses enthielt indes Mycel von VertiailUum alboatrum Reink. & 
Berth.). 

3. Ramularia eudidyma n. sp. (Tafel XXI, Fig.C) 

Syn. Fumsporium didymum Harting, Nieuwe Verb, erste Kl. Kon. Ne- 
derl. Inst. Amsterdam 12 : 228, 1846. Tab. II,, Fig. 2-4. Fusarium didy- 
mum (Hart.) Lindau, Rab. Krypt. FI. 9: 574. 1909. Appel & Wollenwe- 
ber; Grundlagen (1910), S. 38, Textabb. 2L; Kultur als Grundlage—^Ber. 
Deutsch. Bot. Ges. 28:437, Abb. IE. Ramularia didyma (Hart.) WoUen- 
weber, Phytopathology 3:33. 1913. Fig. IR. 

Konidien zerstreut, in Sporodochicn oder als Pionnotes. Kettenartige 
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Vorldebimji; zu Saiilon wic l)ei Ranmlaria Candida (Ehr.). Konidienform 
eylindrisch bis kculoiifoniiig, im Basaldrittcl oft ctwa'^ diiimor. Selioitcl im 
Langssehnitt fic*hiofsi)itzl^ogig; Basis papilloiiartig vortreb'nd. 1 Schoi- 
(lewaiid: durchschnittlich 2[)*-30x4.5-5.5 soltoa oinzollig, 7-12x3-5.25 ix\ 
bis 38 per cent aller Konidicn konnen auch 2 bis 3 Schoidewande habcn; die 
Dnrchachnittsausmasso steigen dann auf 43 /x Lange, 6.25 ja Breitc. Parbe 
der Konidienmasscn buttergelb l>is weiss, Konidienirager sparlich wirtclig 
verzweigt. Plecfcenchyme ticf braun. Braune Chlamydosporen seltener 
terminal als intercalar, oft warzig, 1 bis mehrzellig, 8-11 ju Durclimesser. 
Auf einer teilweise abgestorbencn Kartofifelknollo, Marienfelde boi Berlin^ 
December, 1909. Auf dor Erde eiiies Bosentopfes mit anderen Fusarien 
zusammen, April, 1911, Berlin, (leg. P. Magnus, col. etdet. Wr.). Aut 
kranken Rubtis idaeus —Wurzoln, vorgesellschaftet mit Ncctria rubi Osterw. 
Schweiz, (leg. Osterw. [sub Fusarium von N. rubi], det. Wr.). 

4. Ramularia anchusac Massalongo (Tafel XXI, Fig. D) 

Cf. Massalongo, Malpighia 8 ; 213, 1894. Lindau, Rab. Ifrypt. FI. 
8: 487,1906. c. ic. 

Exs. Migula, Krypt. Germ. Austr. Helv. fasc. 13 et 14, no. 86. Zahl- 
bruckner, Herb. Musei Palat. Vindob, 1904. AUesch. et Schnabl, Fungi bav. 
693. 

Syn. ? Ramularia saniculae Linhart. Exs. fungi hung. 194, c. ic. 1883. 
Lindau, Rab. Krypt. FI. 8 : 481. 1936. ? R. Kriegeriana Bros, Hedwigia, 

5. 328, 1900. 

Konidien zerstreut, in Sporodochien oder als Pionnotes, oft kettenartig 
verklebend, aber in Wasser leicht wieder zerfallend. In Farbeubild, Stroma 
und Bau der Sporodochien gleicht die Art Ramularia euiidyma (Wr.), die 
Konidien sind aber hohor septiert, ihre Basis tritt nicht papillenarlig vor, 
der Scheitcl ist mohr rund- als spitzbogig. 1-3-moist 2 Schcidowiinde, durch¬ 
schnittlich 24-42 X 4,5-6,25 pt. Liingstc Konidic 50 fx lang. Diagnose nach 
Kulturen des von nicht keimfahigen Kornem ''braunlcornigen^' Weizens 
{Triticum vulgare), Anhalt, Deutschland, isolierlien Pilzes. Auf Anchusa- 
Blattern in Europa (Massal., Cavara, Jaap, Diedicke, Vill, v. Hohnel, 
Stolz, Voss, Magnus). 

6. Rarnvlaria macrospora Pres. (Tafel XX, Fig., A, B, Tafel XXI, Pig. E) 

Cf. Fresenius, G. Beitr. z. Mykol. Frankfurt a.M., 1863, S. 88. Taf. 
11, Fig. 29-32. 

Syn. Fusarium polymorphum Marchal (non Matruchot). Bull. Soc. 
Roy. Bot. Belg. 34; 145^148. 1895 pi. 1 fig.l. Septocylindrium radicicolum 
McAlpine, Fungus Diseases of Citrus Trees in Australia and their Treat¬ 
ment. Dept* of Agrie. Victoria S. 112. 1899 Figs. 173-175. Fusarium rhi- 



1913] 


Wollenweber: Abgrenzung von Pilzgruppen 


223 


zogemm Adcrhold (non Pound ei Clom.). Centralbl. Bakt. Par .... 
2. Abt. 6: 623. 1900 Fig. 1-3. ? Ramidaria equiseti Massal. Atti Bot. 
Belg. 34: 145. 1895 Tab.l, fig.l. ? FusaHum lichenicola Massal. Ann. 
Mycol. 1: 223. 1903. Sacc. Syll. 8 : 675. 

Exs. Krieger, Schadliche Pilze 191; Fungi sax. 638, 1540. 

Konidien zerstreut, in Sporodochien oder als Pionnotes, in Massen butter- 
gelb bis weiss. Zerstreute Konidien ellipsoidisch, einzellig oder septiert. 
Sporodochien- oder Pionnotes-Komdien cyKndrisch, 1-3-septiert. Durch- 
schnittsgrossen: einzellig 7-20 x 3-5 1- septiert 15-30 x 3,5-6,5 /*; 2- und 

3- septiert 25-40 x 4-7.5 ji (Grenzen bis 50 ju Lange und 9 /x Breite). Konidien- 
trager seltener mit in 2- bis 3-gliedrigen Wirteln angeordneten Seitenasten 
in Sporodochien, meist einfacher oder nicht verzweigt. Plectenchym und 
Chlamydosporen kastanienbraun besonders auf starkereichen Substraten. 
Braune rundliche dickwandige Chlamydosporen in Ketten und ICnaueln 
haufiger als einzeln; terminal und interkalar, 10-16 fj. breit. Weit verbreiteter 
Ubiquist der gema^sigten Zone Europas und Nordamerikas. In kranken 
Kartoffelknollen: im Gefasssystem des Nabelendes, Fruhjahr 1911, Dah- 
lem, (Wr.); in braunen Parenchymflecken, erzeugt durch Phytophthora, 
Februar, 1911, Dublin, Irland,(leg. G. H. Pethybridge; col. et det. Wr.): 
im kranken Gewebe mit F. mbulatim vergesellschaftet, Februar, 1912, 
Corvallis, Oregon, Vereinigte Staaten von Amcrika, (leg. et col F. D. 
Bailey, det. Wr.). In Apfelfruchten, Oct. 1912, Washington, D.C. (leg. et 
dot. Wr., coluit Clara Hasse); Dez. 1912, Boston, Massachusetts (leg. et 
col. Charles Brooks und Fischer, det. Wr.). Im Boden und an ober- und 
untcrirdischen faulenden Pflanzenteilen (Blattern, Stengeln, Friichten, 
Knollen, Wurzeln) besonders der Dikotyledonen, aber auch an Monoko- 
tyledonen. Unter besondcren Umstanden Wundparasit, beispielsweise an 
Kartoffeln (Wr.), Apfeln (Clara Hasse, Charles Brooks et Fischer), und an 
Wurzeln des Apfelbaumes (?) (Adcrhold). 

6. Ramularia oUda n. sp. (Tafel XX, Fig J-N und XXI, Pig. J) 

Konidien zerstreut, in Sporodochien oder als Pionnotes, fonnverwandt 
mit der Konidienform von Hypowyces rubi (Osterw.), Wr. aber im ganzen 
schlanker und gerader. 3-5 Scheidewande: durchschnittlich 45-89 x 6.25 
—8.5 /X. 

Farbe der Konidien- imd Mjmelmassen buttergelb, wenn trocken weiss- 
lich. Kontrastfarben fehlen. Konidientrager wiederholt hoch wirtelig 
verzweigt. Chlamydosporen ein- bis zweizellig, selten dreizellig, dagegen 
hHufiger in Kniiuein; Durchschnittsgrosse: einzellig 7-12 (Grenzen 6-17)iu. 
Die Art ist durch einen ausserst starken, widrigen Erdgeruch ausgezeichnet. 

Schwacher Wundparasit an Kartoffelknollen. Pundort: Selchow bei 
Berlin, 1910. 
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• II. IIypomvcbs (Friejs) Tul. 

(Jf. Tulasiio, Aim. Sciences Nat. 4. 13:11. I860. 

Syn. Ilyjiocroa, sulig. Ilyijoinyees Fries. Surama vegot: 383, 1819. 
Enlspricht Nectria, doch sind echtc terminale Chlamydosporen vorhandon. 
Die Gatlung zorfallt in drei Sectionen: Euph3Tpomyces, Ramulariella und 
Psendomartiella. 


a. REOTio Euphypomyces n. sect. 

Ascosporon in der Eeife mit slachclartig zuge.spitzten Enden. 

Dor Nachweis der Kir die melston Arten die.scr Gruppo augegebonen 
Chlamydosporen boclarf ciner Bekriiftiguag durch die Reinziichtung dieser 
Pilzo, von der Aufstellung der Artonreihe ist dahor noch abgesehen. 

b. sECTio Pseudomartiella n. sect. 

Die Konidienstehen der Section Marliella des Genus Fusarium nahe. 
Ascosporen ohne stachelartig zugespitzte Enden. Vielleicht Nectriopsis 
Maire entspreehend. 

Hypomyces ipomoeae (Hals.) Wr. (1913). Tafel XXII, Fig., 22-28. Hy- 
pomyces solani Reink. et Berth. (1879). 

c. SECTIO Ramulariella n. sect. 

Konidien Ramularia entspreehend. 

Ascosporen ohne stachelartig zuge.spitzte Enden. 

Hypomyces riM (Ostenv) n.n. 

Hypomyces rubi (Ostorw.) n.n. (Tafel XXII, Fig. 14-16) 

Syn. Nedria nM Osterwaldor, A. tJber cine neue auf kranken Hltnlieer- 
wurzeln vorkonunende Nectria und die dazugehorige Fusariumgoneration. 
Ber. d. Dcutsch. Bot. Gesellsch. 29 : 611-622.1911. Pig. Woese; Studien 
fiber Nectriaceen. Zeitsehr. f. Garungsphys. 1: 126. 1912. ? Fusarium 
album Sacc. Fungi italici Tab. 42.1877 (auf Ulmus eampestris). 

Rubinrote Perithecien zitronenfSrmig mit papillenartigem Ostiolum. 
DurchschnittsgrSsse 500 x 430-460 /t. Ascosporen zweizellig 16-19 x 4.5 
-5.25 It. Konidien in Menge buttergelb von der Form der Ramularia olida 
Wr., aber mit stSrker gekrfimmter LUngsaxe; meist 3-4-septiert, soltener 
bis 12 per cent aJler S-septiert. DurchschnittsgrOsse: 3-5-septiert 47-60 
X 5.25-8.5 ft. Terminale Chlamydosporen einzellig 7-10 p. Ein rot- 
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violetter Mycelfarbstoff entwickelt sich bosonders auf starkereichem 
Substrate.^ 

Auf kranken Wurzeln von Ruhm idaeus Baumforlhs Samling”) 
vergesellschaftet mit Ramidaria didyma (Hart.) Wr. Wadensvil, Schweiz, 
Schweizerische Versuchsanstalt fur Obst-, Wein und Gartenbau (leg. 
Osterwalder.) 

III. Cylindrocarpon n. gen. 

Die Konidienform entspricht der der Section Willkommiotes des Genus 
Nectria. Schlauchfonn nicht nachgewiesen. Da die Schlauchform aber 
wahrscheinlich vorhanden ist und in der Kultur spater auch auftreten 
konnte, so ist diese Gattung moglicherweise nur eine imaginaxe,eine Form- 
gattung, die verschwinden kann, sobald alle Schwierigkeiten iiberwunden 
und Verwechslungen und Widerspriiche ausgeschlossen sind. 

1. Cylindrocarpon cylindroides n. sp. (Tafel XXI, Fig. F) 

Konidien subcylindrisch, mit geringer aber wahmehmbarer Quer- 
schnittsabnahme von der Mitte nach den Enden zu. Scheitel und Basalzelle 
spitzellipsoidisch, nie halbkugelig oder abgeflacht im Gegensatz zu C. mali. 
Konidien zerstreut, in Sporodochien und als Pionnotes, buttergelb bis weiss, 
im Bliitestadium mit 3-5 Scheidewanden, durchschnittlich 35-70 x 4.5-6 m 
in Jugend-, Alters- oder Himgerstadien weniger septiert bis einzellig- Plec- 
tenchyme reduciert und im Gegensatz zu C. mali nie lebhaft rotbraun. 
Chlamydosporen fehlen. Auf teilweise abgestorbenen Zweigen von Abies 
concohr aus einer Baumschule des Kreises Pinneberg in Schleswig-Holstein, 
wo der Pilz seit mehreren Jahren die 2-3 Meter hohen gepropften Abies 
bestandeweise vemichtete, wahrend die aus Samen gezogenen Pflanzen 
gesund blieben. (vgLLaubert's Auskunftserteilungim6. Jahresb. TStigkeit 
d. Zais. Biol. Anst. f. Land-u. Forstw. 1910, Berlin, 1911 p. 56 (sub Nectria 
cucurhituld). Danach scheint dieser Pilz identisch mit Nectria cucurbitula 
(Tode) Pries, obgleich Perithecien weder am Fundort noch in kiinstlichen 
Kulturen des Pilzes beobachtet worden sind. 

2. Cylindrocarpon mali (Allesch.) n.n. (Tafel XXI, Fig. G). 

Cf. Appel & Wollenweber, Grundlagen, 1910, p. 174, Tafel 2, 88-90 und 
92 (sub Fusarium WiUkommii Lind.) Kultur als Grundlage .... Ber. 
Deutsch. Bot. Ges. 28:437,1910. Fig. lA und Taf. 13, Pig. 4 (sub Fusarium 
‘ WiUkommii lind.). 

* Diagnose der Schlauchform aufgestellt nach Osterwalder, die der Konidienform 
nach eigenen Folgekulturen des als von Ascosporen hergeleitet aus dem Phytopath. 
Lab, Willie Commelin Scholten, Amsterdam, bezogenen Osterwalderschen Original- 
stammes. 
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Syn. Fusarium mali Allc^chcr. Ber. Bot. Ver. LanJ'ihut 12:130, 1892. 

Cyiindribch-keiiligo KomcUen im Blutestadium 5-septiert, durchschnitt- 
lich/)4-02x5-(jMT vcrcinzelt 6-, 7-soptiert, subnormal einzellis; odor 1-4-sep-- 
tiert. Durehhclmittsgrosben: einzollig 11--12 x 3-3.25 ja, 1-soptiert 19-23 
X 3.5-4.25 At, 2-septiert 30-42 x 4.5-5.5 /t, 4-septierfc 4S-50 x 4.75-5.75 At, 6-7- 
bcptiert 08-6 At. Farbe dor Konidienmassen buttergelb bis woiss, der Plec- 
tenchyme rotbraun. Chlamydosporen fehlen. 

Originalfundort: Innenwand des Endocarps eines Apfelb, Berlin, 1908 
(Wr). 

Wundparasit, Erreger von Stammkrebs an Apfelhochstammen '^Gravcn- 
steiner und Engl. Wintergoldparmaine,'' erwie^en durch kiin^tliche Impf- 
ungen von Konidien in Rindeneinschnitte fWr. 1910-1911). 

IV. Nectria Fries 

Cf. Fries, Summa Veg. Scand.: 387, 1849. 
a. sECTio Willkommiotes n. sect. 

Konidien mit radi^er oder etwas schiefer breitellipsoidischor Scheitel- 
zelle, nie mit eingeschniirter gestauchter noch lang herausgezogener Spitze. 
Basis kugelig bis ellipsoidisch abgerundot oder auch abgeplattct. 3-5 oder 
mehr Scheidewande; bei Herabztichtung weniger septiert bis einzellig. 

Beispiele. Nectria galligena Bres. (1901); N, discophora Mont. (1835); 
N. coccmea (Pers.) Fr. (1801, sub Sphaeria; syn. N. ditissima Tul.) N. 
cucurbitula (Tode) Fr. 

1. Nectria galligena Bros. (Tafel XXI, Fig. H, Tafel XXII, Fig. 1-6) 

Strasser, P. Pilzflora des Sonntagsberges (Niederostcrrcich) Verb. k. k. 
zool. bot. Ges. Wien 1901; S, 413. Weese, J. Zur Kenntn. d. Errogers d. 
Krebskr. an d. Obst- u. Laubholzbaumen. Zeitschr. f. d. landw. Versuchs- 
wesen in Osterreich. 1911; S. 877-885. Taf. I. Zeitschr. f. Garungs- 
ph 3 ’'siologie 1: 132-137. 1912. WoUenweber, PhytopathologyS: 35. Fig. I, 
o. 1913. 

Syn. Fusidium candidum Willk. Die mikrosk. Feiude d. Waldes. 1866 
S. 103. Tab. 5-7. Fusarium candidum Sacc. Syll, 18; 674. 1906. Fus¬ 
arium Willkommii Lind., Rab. Krypt. FI. 9: 551. 1909. 

Exs. ref. cf. Weese (loc. cit., p. 13) 1911. Ferner Herb. Kais. Biol. Anst. 
Dahlem Apfelrindenkrebs '^Sorte Kaiser Alexander’’ leg. Laubert, Marz 
1908 (sub Nectria ditissima Tul.). Herb. Bureau of Plant Industry, Wash¬ 
ington, D. C. Apfelrindenkrebs, leg. W. B. Taylor, Plymouth, Mass. Jan. 
1903 (sub Nectria mammoidea Plowr.). Cavara. Fungi Longob. exsioc. 
133. Acerrinde (leg. Cavara, in horto botanico ticinensi). 

Perithecien einzeln oder gruppenweise meist auf einem deutlichen dem 
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Substrate cin- oJer aufgewach'scnon mit dem rotbraunen Konidieristroma 
identischen Stroma sitzend. Das Stroma kann klein sein, fehlt aber selfcen. 
Perithecien oval, mit niir schwacher, nie halsartiger Einschniirung unter- 
halb der Sclieitelwolbung, die sich also nicht kopfartig heraushcbt im Ge- 
gensatze zu N. discophora JMont. Dio Scheitelwolbung des Peridiums setzt 
sich aus radial verlaufenden, nach aussen anschwellenden, oft konzeiitribch 
um das Obtiolum angeordncten Schlauchfasern zusammen, sonst herrscht 
netzig schaumige Struktur des nach aussen warzig rauhen Peridiums vor. 
Ostiolum flach, nicht kraterartig vortretend. Miindungskanal von einem 
Periphysenmantel ausgekleidet, der aus dem Fiillgewebe zwischen Peridium 
und Ascus hervorgeht. Perithecien durchschnittlich 400-450 x 275-325 p. 
Farbo rot bis rotbraim, trocken dunkler. Asci zahlreich, zwischen ihnen 
wenige mehrzellige weitlumige Paraphysen. Ascosporen zu 8, in der Mitte 
des sie enthaltenden Ascussackes oft 2-reihig, an den Eaden zerstreut 
gelagert; ellipsoidisch bis oval, von glatter Oberflache, 1 Schei dewand, 
durchschnittlich 14-16 x 5-7.25 /i. Farbe der Ascosporen wie die der 
Konidien: buttergelb, wenn trocken weisslich. Konidienform (— Fusarium 
Willkommii Lindau): Cylindrisch keulige Konidien im Bliitezustande 
5-septiert, durchschnittlich 57-73 x 4.75-6 6-septiert bis 82 p Durch- 
schnittslange. Sexsoptaten konnen 30 per cent der Gesammtzahl 
ausmachen, wahrend sie bei Cylindrocarpor) mali fast stets fehlen. 
Chlamydosporen fehlen, Plectench 3 miatische Stromata rotbraun. 

Verbreitung auf Firm malus in Europa und Nordamerika; auf Firm 
cotnmunis, Frunus padits, Fagus, Fraxinus, Corylus, Acer in Europa. Diag- 
naso nach kunstlichen Reinkulturen des von der Rinde von Fagus silva- 
tica in Dahlem isolierten Pilzes.® 

Wundparasit, Erreger von Stammkrebs an Apfelhochstammen (Ader- 
hold 1903); Nachweis fiir Baume der Sorten Gravcnsteiner und Engl. 
Winter-Goldparmaine” durch kiinstliche Impfungen von Konidien in Rin- 
deneinschnitte (‘Vi'r. 1910-1911). 

* Die Diagnose Brcsadola’s grundet sich auf Naturmaterial von Holzkropfen von 
Salix purpurea; am Sonntagsberge, Nieder-Osterreich (leg. P. Strasser). Weitcre 
Fundorte (zu&ammengestellt von Wcese): In den Donauauen von Schonbichl bei 
TuUn, Niederosterreich (leg. v, Hohnel); auf Weidenzweigrinde (oline Gallbildung): 
Langschonbichl bei Tulin, Niederosterreich (leg. v. Hohnel); auf Rinde von Salix 
caprea; Czerneboh bei Rachlau in der sachsischen Lausitz (leg. Feurich); auf Faul- 
baumkrebs bei Triglitz in der Prignitz, Mark Brandenburg (log. Otto Jaap); auf 
Apfplbaumkrebs in Saint Di6, Frankreich (leg. R. Ferry), Dahlem bei Berlin (leg. 
Aderhold); Dornberg bei Kronstein, Niederosterreich (leg. v. Hohnel) Triglitz in 
der Prignitz, Mark Brandenburg (leg, Otto Jaap); auf Birnbaumkrebs: Dahlem bei 
Berlin (leg. Aderhold); auf Eschenkrebs in Hamburg (leg. Otto Jaap) in den Thaya- 
auen bei Lundenburg, Mahren (leg. Otto Bittmann); auf Eichenrinde: Smdland, 
Schweden (leg. C. J. Johannson; auf Populus nigra; Doemitz, Mecklenburg (leg. 
Fiedler); auf Haselnusskrebs: Wien; auf unbesiimmter Rinde: Falkenberg, Ober- 
schlesien (leg. Plose); auf Ribes: Freudenthal, Oest.-Schlesien (leg. J. Weese). 
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Neciria discophora Mont. (Tafel XXI, Fig. O. Tafel XXII, Fig. 7-13) 

Cf, Montagne, Prodomus Florae Fcrnandesianae. . . . 1835, No. 

42. Syn.‘‘ Nedria Jungneri P. Hcnn. Engler. Jahrb. 22: 75. 1895. v. 
Faber, Arb. a. d. Kais. Biol. Anst. Dahlem 6: 397.1908. AT. capitata Bresad. 
Hedwigia S. 299. 1896. N. eustoma Penz. et Sacc. Malpighia 11: 509.1897. 
N. dnnereo-papillata P. Henn. Monsunia 1: 161.1899. N. striatospora Zim- 
mermann. Zentralbl.f.Bakt., Paras. . . . 7:105.1901. Pig. 6. Van 
Hall-de Jonge. Departm. van d, Landbouw Suriname. Bull. 20.1909. c. ic. 
Petch. Cacao and Hevea Canker. Circ. und Agric. Joum, Roy. Bot. Gar¬ 
dens, Ceylon—^Vol. 5, No. 13: 143-180. 1910. V. Hxd>enana P. Henn. 
Hedwigia 48: 104. 1908. N, Anacardii P. Henn. Annales Mycologici 6: 486. 
1908. V. theobromae Massee. Kew Bull. 6: 218. 1908. 

Perithecien einzeln oder gruppenweise, auf dem dem Substrate ein oder 
aufgewachsenen, oft nut Konidiensaulen gespickten Stroma sitzend; von 
gestreckt ovaler Form, ausgewachsen mit halsartigerEinschnurung, durch 
die das obere Drittel kopfartig hervortritt. Struktur der Perithecien wie 
bei Nedria galligena Bres. Ostiolum oft mit kraterartig vorspringender 
Wandung des Periphysen umkleideten Ausfiihrungskanals der Asco- 
sporen. Perithecien durchschnittlich 350-580 x 250-350 p, Parbe rot bis 
rotbraun. Asci zahlreich, bis 100 in einem Perithecium, mit mehrzelligen 
weitliunigen Paraphy^en. Ascosporen 8, in der Mitte des sie enthaltenden 
Ascussackes 2-reihig, sonst einreihig spiralig gelagert; seltener ellipsoidisch 
als schwach dorsiventral, oder von der Form eines Doppelkegels mit gemein- 
samer Basis und in der Reife abgestumpften Spitzen. Exospor mit derb- 
fasiger Netzstruktur, aussen runzelig oder mit anastomosierenden Riefen, 
die seltener meridian als spiralig gedreht verlaufen. Eine Scheidewand, 
durchschnittlich 25-32 x 7-12.75 ft (unreif oft nur 6 m dick und beidendig 
spitzig); vereinzelt 3 Scheidewande, in welchem Falle die Dorsiventralitat bis 
zu einer spindeligen Sichelform verstarkt werden kann. Farbe der Asco- 
sporenmassen buttergelb, trocken weisslicb. Konidien zerstreut oder in 
Sporodochien bzw. Pionnotes, oft sHulenformig hervorquillend, spater 
mit Perithecien zwischen den Saulen oder kranzartig um sic hcrum. Koni- 
dienform wie bei Nedria goMgma, haufig aber mehr gekriimmt imd sub- 
dorsiventral, besonders die Scheitelzelle, die schiefelKpsoidisch ist. Sieben 
Scheidewande, durchschnittlich 82-109x9-11.25 /i, seltener 8, ausnahms- 
weise mehr oder weniger Scheidewande. Farbe der Konidienmassen 
buttergelb; trocken weisslich. KonidientrSger wirtelig verzweigt. Plecten- 
chymatische Stromata rotbraim. Chlamydosporen fehlen. 

Auf krebsiger Rinde und an Friichten im ganzen Anbaugebiete von 

* Cf. v, HShnel imd J. Weese. Zur Synonymie in der Gattung Nectria. AnnaleB 
Mycologici 8 c 464-468. 1910. Zur Synonymie der Nectriaceen, Annales Mycolo- 
9: 423-424. 1911. 
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Theohroma cacao, in Afrika, Asion und Amerika. Ferner auf Albizzia, An- 
acardium, Derris, Thea. Eino Schadigung durch den Pilz ist noch nicht 
nachgewiesen. 

b. SECTio Tuberculariastrum n. sect. 

Neclrien mit einzelligen ellipsoidischen Konidienstadien vom Typus 
der Tvbercularia vulgaris Tode. Chlamydosporen fehlen. Sclerotial plec- 
tenchymatische Stromata convex mit glatter, gelegentlich aber sphaerostil- 
beartig ausgebuchteter Oberflache. 

Nectria cinnabarina (Tode) Fr., N. oropensoides (Rehm) Bref., N’. peziza 
Tode, N. Kchenic&la Ces. 

V. Mycosphaerella Johanson 
Cf. Johanson, Svampar fran Jsland, S. 163. 1884 

Von einer Entscheidung iiber Einteilung und scharfere Umgrenzung 
dieser schwierigen Gattxmg der Sphaerellaccen muss abgesehen werden, bis 
Ergebnisse von einer grosseren Artenzahl vorliegen. Es ist aber vielleicht 
moglich die Arten mit Ascochytastadium als Pycnosphaerella, die ohne 
Ascochyta als Diplosphaerella zu bezeichnen, wenn sie 16, als Mycosphae¬ 
rella, wenn sie 8 Ascosporen im Ascus haben. Ob man ersterer Gruppe Gat- 
tungswert verleihen, die anderen als Sectionen einer einzigen Gattung auf- 
fassen muss, wird sich besser von einer monographischen Studie aus erge- 
ben. Was meine eigenen Erfahrungen betrifift, so ist der Entwicklungsgang 
von Mycosphaerella sehr einfach. Phoma und Phyllosticta, Septoria und 
Ascochyta finde ich sehr haufig in Flecken mit dem Schlauchpilze verge- 
sellschaftet, dagegen nicht in Reinkultur. Eine Polemik dariiber, ob solche 
Formen und welche in den Entwicklungsgang von Mycosphaerella zu ziehen 
sind, ware daher einstweilen verfriiht. Die Tatsache, dass etwa aus Asco¬ 
sporen ein Mycel mit Konidien hervorgeht, die freien Septoria- oder Asco- 
chyta-Konidien ahneln, beweist nur dann die Identitat der fraglichen 
Gebilde, wennungekehrt aus der Pyknidenform die Perithecieneinwandsfrei 
geziichtet werden konnen. Solche Versuche sind aber selten durchge- 
fiihrt worden. 

1. Mycosphaerella solani (Ell. et Ev.) n.n. (Tafel XXI, Fig. N 
Tafel XXII, Pig. 18, 21) 

Syn. Sphaerella Solani Ellis et Everhart, Proceed. Acad. N. S. Philad. 
p. 134, 1893. Sacc. Syll. 11: 297.1895. Fusarium affine Fautr. et Lamb., 
Esp^ces nouvelles de la C6te d'Or. Revue Mycol. France 18: 68. 1896. 

Braune kugelige ovale oder subkonische Perithecien 9&-160 /* dick, auf 
thallos oder skerotial plectenchymatischem Stroma gesellig, seltener ein- 
zeln. Peridiilm rauh oder glatt, entweder diinn hautig, 5-12. ju dick, aus 
1-2 Zelllagen bestehend oder einen aus mehreren (bis 5) Zellagen zusam- 
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mengesetzTen 25-35 ix dicken schaumig netzigon Mantel bildend. 1-sep- 
tierte in der Eoife etwas rauhc Ascosporen ellipwoidibch, durchschnitfclich 

9- 14 X 2.50-3-75 ii. Konidien zerstrciit, in Sporodocbion oder als Poin- 
notes, in Masse biaunlichweiss, cylindrisch mit bchiefspitzbogigcm Scheitel 
nnd rundbogiger Basis ohne Ansatzpapille. 1-scptiert, durchschnittlich 

10- 12 X 2.5-3.25 /x, seltener einzollig 3.5-9 x 1.75-2.50 jw. Chlamydosporen 
fehlen, slderotial plectench 3 nnatische Stromata vorhanden. 

An Solarium iulerosum. An griinen Kartoffclstcngeln schwarzbraune 
Streifen herverrufend. An tcilweise abgestorbenen Kartoffellaiollen haufig 
mit Ramularia, Pusarium, Phoma und Sporotrichum vergesellschaftet. 
In den nordlichen Vereinigten Staaten von Amerika. 

Diagnose nach kiinstlichen Reinkulturen auf stcrilisierten Stengeln ver- 
schiedener Pflanzen, auf deneu sowohl von Konidien als von Ascosporen aus 
der ganze Entwicklungskreis erlangt wurde. In Impfversuchen an KnoUen 
und Pflanzen der Kartoffel verschiedenen Alters war je nach Kulturbedin- 
gungen der Umfang der Schadigung so ungleichmassig, dass es weiterer 
Studien bedarf, um ein umfassendes Bild der Pathogenitat dieses Pilzes 
gegeniiber Kartoffel zu geben. Eine ofter mit ihm in der Natur vergesell- 
schaftete Phoma, die auch Tomaton bewohnt, trat in Reinkultur der 
Mycosphaerella, wie zu erwarten war, nicht auf und verlangt besondere 
Beachtiing. 

2. Mycosphaerella fragariae (Tul.) Lind. (Tafel XXII, Fig. 17; 

Cf. Lindau, Engler & Prantl, Natiirl. Pflanzenfalnilien 1, 1: 424* 1897. 
Scribner, Rep. of the Chief of the Sect, of Veg. Pathology, p. 334,^1887 
(mit voUstandiger Literatur). Dudley, on the Strawberry Leaf-blight. 
Cornell Univ. Agr. Exp. Sta. Bull. 14: 171. 1889. 9 figs. 

Syn. Stig7natea fragariae Tulasne (excl. Ascochyla Fragariae Lasch), Se- 
lecta fung. Carpologia 2 : 286. 1863 pi. 31. Sphaerella fragariae Saccardo, 
Michelia 1: 530. 1879. Syll. 1: 505. 1882. Uphaeria fragariae PckL, Frank, 
Krankh. d* Pflanzen. 607. 1880. Sphaeriafragariaecola Wallrottf Plor, 
crypt. Gennaniae 2: 767. Ramularia fragariae Peck, New York State 
Museum Nat. Hist. Rep. 84, 30,31. 1881. Plate 3, figs. 12,15. Ramvr 
laria Tulasnei Saccardo, Syll. 4: 203. 1886. Trelease, The spot disease of 
the strawberry leaves. Wisconsin Agr. Exp. Sta. Ann. Rep. 2: 47-68. 
1885. 3 figs. ? Sphaerella tmsilaginis Rehm. Ramularia hrunnea Peck. 
Rep. N.Y. Sta. Mus. 30 : 55. 1877.® 

Peritbecien und Ascosporen vgl, Mycosphaerella solani (Ell. & Ev.) 
Wr. Konidien cylindrisch, kettenformig verklebt, 1-3-septiert 25-45 x 

*Die Morpbologie von Mycosphaerella tussilaginis hat Wolf studiert (1912). 
Sie scheint vpllig mit M, fragariae ubereinstimmend. Da diese Pilae nicht so hooh 
adaptiert scheinen, wie man annahm, so wird die Synon 3 naik dieses Pilzes noch weiter 
wachsen, falls man der Prage eingehender nachgeht. 
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3-3.5 ju, in Massen braunlichweiss. Chlamydosporen fehlen. Sklerotial 
plecienchymatische braune Stromata vorhanden. 

Fleckenbildender Parasit auf Fragaria-Blattern. Tm ganzen Anbauge- 
biet der Erdboere, besonderp in Europa und Amerika verbreitet. 

VI. Calonectria De Not 

Ca^onectria graminicola (Berk, et Brm.) Wr. (Tafel XXII, Fig. 29-36) 

Vgl. WoUenweber, H. W. Phytopathology 3:34. February, 1913. 

Wichtigste Literatur: Unger, Sorauer, Ihssen, Hiltner, Mortensen und 
Schaffnit. Schaffnit's (1912 und 1913) Arbeiten enthalten die Gesamt- 
literatur des Pilzes. 

Synonymik: ^ Nectria graminicola Berkeley et Broome (Ann. Mag. Nat. 
Hist. 3 ser. 3:376,1859). ? Calonectria nivalis Schaffnit (Mycol. Centralbl. 
2 : 257. 1913). Fusarium nivale autorum pro parte. Fusarium hihernans 
Lindau (1909). Fusarium minimum Fuckel (1869). Fusoma trisepiatum 
Sacc. Syll. 10 : 566. 1892. Fusoma hisepiatum Sacc. in Grevillea 21: 69. 
1893. tab. 184, Fig. 15; Syll. 11 : 607. 1895. 

Braune, immers angelogtc, spater je nach Substrat hervorbrechende 
Periihecien durehschnittlich 125-200 fx (Grenzen 75-300 ju) dick. Spindel- 
formige, siibdorsiventrale,fast gerade,ockerfarbige Ascosporen 1-3-septiert, 
12-15 X 2.75-3.75 ju* Ocker-bis lachsfarbige Konidien 3-septiert, 23-26 x 
3.25-4 II (Grenzen 15-30 x 2.5-4.5 it«), kommaformig mit spitzigem Scheitel 
und abgcrundeter selten subpedicellater Basis. Chlamydosporen fehlen; 
plectenchymatische Stromata thallos oder sklerotial, ocker-bis lachsfarbig 
wie das Mycel. Erreger der Schneeschimmelkrankheit des Getreides in 
Europa und Nordamerika. An wildwachsenden Grasem hSufig. 

Diagnose nach dem von eincm nicht keimfahigen Weizenkorne isolierten 
Stamme, Dahlem-Berlin (leg. WoUenweber 1911). 

Der Pilz isi mit amerikanischen von Schncsschimmel-Getreide isolierten 
Stammen identisch und bildet stets unter gleichon Kulturbedingungen die 
gleichen Perithecien und Konidien. Er ist vielleicht, wie ich nach einem 
Briofwechsel mit Herm Dr. Schaffnit annehmen darf, auch mit dem von 
cliesem studierten Stamme identisch. Dr. Schaffnit uberliess mir kurzlich 
eine Folgekultur seines Originalpilzes Fusarium nivale, aus der ich Konidien 
ziichtete, die denen meiner Stamme glichen. Perithecien entstanden bisher 
nicht, was aber an der schwierigen Ziichtung dieser Fruchtform liegen mag. 
Da aber Schaffnit Chlamydosporen angibt und die von ihm gezuchteten 
Perithecien nicht immers angelegt sind imd lachs bis ziegelrote, erst spater 
braunrote Farbe haben, so bin ich von einer Identitat unserer Stamme noch 
nicht ganz iiberzeugt und habe der etwas erweiterten Diagnose den von ei¬ 
nem Weizenkorne isolierten Dahlemer Pilz zugrunde gelegt, der mit Silb^r- 
nitrat sterilisierte, in Keagenzglasern in NahrlOsung geziichtete Getreide- 
k6mer nach ihrer Keimung angreifen kann. 
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ZUSAMMENFASSXING DER RESULTATB 

1. Ascomyceten mit septocylindrischen Konidien sind utiter ausschlie*'-''- 
licher Benutzung kiinstlicher Reinkulturen morphologisch unterscheidbar 
und zerfallen in natiirliche Gruppen, fiir deren Aufstellimg die Konidienge- 
neration Leitraerkmale bietet. 

2. Pilze mit septocylindrischen Konidien scheiden aiLs der Gattung Fus- 
arium aus und gehoren, soweit die Schlauchform nachgewiesen ist, zu 
Nectria (sectio Willkommiotes), Hypomyces (sectio Ramulariella) und My> 
cosphaerella; soweit die Schlauchform unbekannt ist, zu Cylindrocarpon, 
falls Chlamydosporen fehlen, zu Ramularia, falls Chlamydosporen vor- 
handen. 

3. Die Gattung Hypomyces zerfSJlt in mehrere Sectionen z. B. Euhy- 
pomyces, Ramulariella, Pseudomartiella, welche das Vorkommen echter 
Chlamydosporen gemeinsam haben, aber durch Merkmale der Ascosporcn 
und Konidien voneinander abweichen. Das Vorkommen bzw. der Stand- 
dort ist vernachlassigt. 

4. Nectria galligetia Bres., der Erreger des europaischen Krebses der Obst- 
und Laubholzbaume imd Caloiiedria graminicola Wr., der Erreger des 
Schneeschimmels an Getreido, existieren in den Vercinigten Staaten von 
Amerika. 

6. Die Gattung Ramularia enthalt eine Reihe ubiquistischer Wund- 
parasiten. Septocylindrium ist von Ramularia nicht zu trennen und kann 
eiri^ezogen werden. 
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Erklarung dbr Tapblabbildungbn 

Allen Figurcn liegen Reinkulturen auf sterilisierten Siengeln und Xsten von 
Pflanzen zugrunde. 

Fiir die Reproduction war eiiie Revision der Originaltafeln notig, die Herr Brewer 
in dankenswerter Weise ubernommen hat. Bei diesem Verfahren ging die Schat- 
tierung der Originalzeichnungcn teilweise verloren, sodass der plastische Effect 
derselben nicht uberall zum Ausdnick kam. 
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Fig A-N Ramulaiia-Arten daigestellt nxch Remkulturcn auf sterilisierten 
Stengeln und Astcn von Pflanzcn Vcrgrosserung X 400, ausgenommen N X 800 
At B Romuhiia macrospori Ties A, Konidicntzager mit noimalen Konidion, 
Bt Chlamydosporen i u 2 Konidiochhmydosporen 
C~E Ramulaiia cmdida (Ehi ) n n C, D, Konidientrager aus emem Sporo- 
dochium, Bt Chlamydospoien 

jP-ff Ramularu Magnusiana (Sacc ) Lmd Ft 2 Muttorkomdien mit in Koni- 
dientrager umgewandelten Kcimschlauchen, (7, Konidiontiagei mit nonnalen Koni- 
dien, Ht gequollene Konidieii bei abnoimer Rcimung 
J-iV Ramulaua olida n sp J, Chlamjdospoien, if, Konidion, Konidien- 
tragei aus einem Spoiodochium, V, Junger Konidionti xgei, AT, Noimxle Komdien- 
form 
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Fig. a- 5. Xormalkonidieii (dniger Pilze mit septocylindrischen und ver\vandt<Mi 
Konidienformon. Vergrosserung X 800, 

A. Ramularia Magnusiana (Sacc.) Lind. J5, R. Candida (Ehr.) n, n., C, R. 
eudid>Tna (Hart.) Wr.; D, R. anchusae Massal; jB, R. macrospora Fres; F, Cyliii- 
drocarpon cylindroides n. sp. [?» Nectria curcurbitula (Tode) Fr.]; (?, C. mali 
(Allesch.) n. n.; //, Nectria galligena Bres.; J, Ramularia olida n. sp.; K, Fusarium 
ventricoaum App. et Wr., L, F, semitectum B. et. Rav; M, F. orthoceras App. et 
Wr.; A, Mycosphaerella solani Ell, et Ev.; 0, Nectria discopliora Mont.; P, Fu¬ 
sarium trichothecioides Wr. (oben subnorraales, unton Sporodochienstadiuin); Q, F 
udum var. pusilurn n. v.; /?, S, F, udum (Berk.). 
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Ik 1 h Idu Kiu v^(/vuht(t Vs(<)in>((i(ii 

L (» Nt( tii i J, illucn i Bus I Koni li( illi Ih< i a ^ Komdicii \ »()0 > 

Wi lint ru ip]i\s<n X J^iO I WospoMii X'>1)1) Pdilhi(i(iif^iuppi / i") (i 
licilts I'ciilhcduin nil 1 hint 1 ^ KK) 

" 1j \((t 111 (Uscoplioi i Mont 7 KonuUditn^d X 2^)0 S komdun \ ^>00 
9 Juiii^t isco^poKH d uunid (me s( Itdu I riscpt ito X ^>00 10 Rdlc Vsiospoidi, 

du (istc im L hnitt du indoun voii obon gosohcii X KKI 11 (niippc piiiftci 

1 nut Pu iph\scn X 100 12 lldks Puithcilum tcils von obcii tills iiu 1 iu^,s- 

sclmitt j,iMhdi Dib Pdidiiim 1 st tdlwdso ibgchobcn X 100 li \s(iis X 290 

14 10 lf>poimctbiubi (Obtciw )u n U bpoiodochium X 250 15 Komdun 

X 900 10 ChhiU}flo&porcn m Kcinisihiuubin S 1 igt giwissoitti Komdun X 

100 

17 M\cosphaoulla iixi,irut (lul) Lindm In dci Mitti cm Spoiodoihium 
mit noun ilon Konidicn iedits iiml linkb ic cm Konidunti ign \ 500 

15 21 MMOspludclh sol iiu (I ll (tl\)n n IS Komdun X 500 19 \sto 

spoun \ 500 20 Vsd a 500 21 PuillKddvupiu X HK) 

22-2S IhponiMcs iponioi u {II ilstid) \Vi 22 Konidiiu X 5(K) Ji I dsilus 
Komdunkopfchin lusW issiikultiii tiIun^,dkonidini) X 250 21 C hhnndos[)oun 

^ 500 25 Konuluntugci X 250 2(> \s< i mit sons! sdu siltdun Pniph\s(n 
/ 250 27 WosiioKn iiutcn uiu in ihii lul/illin /utilliiu ubiirdli 500 
2S Pditluduiu 

20-jG Cdomctui ^^iitnimioli (Hiik <1 Bnn)\\i 29 Kc>mduny 500 >0 

Kimidionti idi )<X) 11 I ndobiotisdus Myid im Bi^iill iin pliiiduliyiin- 

tischfs Sijoin i/u hihldi X 5(X) 12 11 Hiispidi skliiolidi i Pin (i lu hdn^inpiu n 

du hmfig ds Bisis dii hiuditkoipn dundiX 500 d Vsiosponn 5(K) 15 

V.SCI X 250 ><) Pi I it he f lum X 100 






FOOT ROT, A NEW DISEASE OF THE SWEET POTATO 
L. L. H ^ s T i: B 
With Two Fiotjees in the Text 

Tn Ai^ust, 1912, specimens of diseased sweet potatoes {Ipomoea batatas) 
from the Dismal Swamp region of Virginia were sent to the writer for exam¬ 
ination. A study of the material showed that the disease was caused by an 
organism hitherto imknown for the sweet potato. A visit to the region 
a little later proved that it was also a very serious trouble, as many as 95 
per cent of the plants in some fields being diseased. The losses which can 
be directly charged to this disease have been so great the last few years that 
many of the farmers have threatened to give up growing the crop. 

The organism causing the foot rot disease attacks the cortex of the stem, 
turning it black from a little below the soil line to 3 to 5 inches above it. 
Under greenhouse conditions, it requires about one month after infection 
to overcome the plant sufficiently to cause wilting. In the field, a rapidly 
growing plant will often survive longer. The first visible sign of the dis¬ 
ease is a blackening of the lower part of the stem followed by a yellowing 
and dying of the lower leaves. After 3 or 4 inches of the stem have turned 
black, the plant wilts and gradually dies. Previous to this time, or before 
wilting occurs, pycnidia form on the blackened area and continue to increase 
in number, if sufficiently moist, for some time after the death of the plant. 

Inoculations with pure cultures of the organism were made both in the 
greenhouse and on the Potomac Flats near Washington, D. C. Practi¬ 
cally 93 per cent of all the plants inoculated by wounding and inserting 
spores succumbed to the disease. Successful infections also have been pro¬ 
duced by pouring the spores, suspended in water, about the plants. 

The disease evidently does not occur on the leaves. Several attempts 
to infect leaves by spraying and smearing spores on them and then covering 
the plant for 24 hours or more with bell jars have been unsuccessful. 

The organism, however causes a rot of the potatoes or roots. Plants 
grown on the Potomac Flats near Washington, D. C., and infected by in¬ 
oculation, were placed when dug in a moist chamber with a part of the stem 
with roots attached. Pycnidia were abundant on the stems. In less than 
three months the fungus had grown into the roots and had formed pycnidia 
on the potatoes. The organism was recovered both from the blackened 
interior of the decayed potatoes and from the pycnidia. Successful inocu- 
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lation oxperinieiits were conducted with cultures from these isolations. 
The organism isolated from the roots, besides producing typical symptoms 
of the disease, compared microscopically and culturally with the original 
strain. 

The foot rot disease is caused by a new species of Plenodonius. It is quit e 
evident, however, that it does not fit exactly the description of this genus as 
laid down by Saccardo^ or by Diedicke.- It is probable, however, that the 
fungus ib the conidial stage of some ascomycotc and its ])osi tion can, therefore, 
only be temporary. In view of that fact it is believed better to place it in 
this genus, where it appears to fit better than any other, rather than to form 
a new one in a group where there arc already a great many. Tli(‘ organism 
has some characteristics of Phoma and Phomopsis, but detailed study shows 
that it is not typical of either of these genera.^ It differs from Phoma, (1) 
in having more irregular-shaped pycnidia with well developed beaks; and 



Fig 1. Cross sections through pycnidia: a, from root, 6, from stem. 


(2) ill having a hyaline inner layer witliin the pycnidium (fig. la), especially 
on the root, but less developed on the stem. The pycnidia on the stem have 
a very thin hyaline inner layer or none (fig. 16), the basidia then arising 
directly from the dark or black outer wall. On the potato the hyaline inner 
layer is well developed, being nearly equal in some cases to the dark outer 
wall. 

The organism differs from the genus Phomopsis, (1), in having two instead 
of four walls composing the pycnidium; (2), in having a dark outer wall 
which is conspicuous at the top and base of the pycnidia, the outer wall of 
the pycnidium of Phomopsis, which is well developed above,'^ being practi- 

' Saccardo, P. A. Syllogo Pungorum 3: 184. 

*Diedicke H. Die Gattung Plenodomus Preuss. Annales Mycologici 9: 137. 
1911. 

•The writer is greatly indebted to Dr. C. L. Shear and Mrs. Flora W. Patterson 
who kindly examined specimens of this fungus. 

* On the stem the pycnidium of the foot rot fungus is completely enclosed with 
a dark wall of uniform thickness. On the roots or potatoes the some kind of a dark 
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cally wanting at the base; (3), in having no chambering of the pycniclimn; 
and, (4), in not being stromatic. 

There arc no reasons to suspect that this is the same organism wliich 
causes the dry rot of sweet potatoes, which lias been described as Diaporthe 
batatatis,^ and whose conidial stage belongs to the form genus Phomopsis. 
Many comparative studies of the two organisms have been made, and they 
differ widely in their ])arasitic habits, also microscopically and culturally. 

The foot rot fimgus differs from tmy kno%vn species of Plenodomus in hav¬ 
ing a thinner hyaline and a thicker outer layer about the pycnidiiun, in the 
shape of the conidia (fig. 2a) and the length of the beak. 

Frequently there is found in the pycnidium on the host, and sometimes 
in cultures, straight or curved bodies (fig. 26), equal to or often greater in 
number than the conidia, whose function is not known. They are about 
equal in length to twice the length of the conidia. 

A detailed study of the foot rot disease of the sweet potato 'will soon be 
published as a bulletin of the Bureau of Plant Industry, United States 
Department of Agriculture. 

The fungus i'^ tentatively described as follows: 



Fig. 2. a, Pycnosporcs, 6, Hyaline bodies frequently found m pycnidia. 

Plenodomus destruens n. sp. 

Pycnidia loosely gi’egarious, at first buried, later erumpent, very varia¬ 
ble in shape, size, and structure, largest diameter about 300 beaked, in¬ 
ner hyaline layer, if present, variable, often wanting; basidia simple, hya¬ 
line, fragile, somewhat inconspicuous; conidia oblong, sometimes oval, with 
rounded ends, G.8 to 10.0 m long l)y 3.4to 4.1 ju wide, hyaline, continuous, 
occasionally slightly curved, 2-guttulato. 

Hal). On the stems of Ipomoea batatas. Type specimens deposited in 
the herbarium of the pathological collections of the Bureau of Plant Indus¬ 
try, IT. Departmet of Agriculture, Washington, D. C. 

U. S. Department op Agriculture 
Washington, D. C. 

wall encloses the base of the pycnidium, but is often somewhat thickened at the top. 
For Phomopsis, on the other hand, a similar thickening of the dark wall occurs over 
the pycnidium, but is praci ically wanting at the base. 

6 Harter, L. L. and Field, Ethel C, The ascogenous state of the sweet potato 
dry rot. Phytopathology 2: 121. 1912. See also U. S. Dept, of Agric., Bureau of 
Plant Industry, Bui. 281. 1913. 



BIOLO(;iC FORMS OF B1A('K KNOT 
E. M. Gilbbet 

Black knot (Plowrightia morbosa (Schw.) Sacc. is a very common pest in 
inost every thicket of choke cherry (P. mrginima) in Wisconsin. It is so 
rare as to be almost unknonm on pin cherry (P. pcnnsylramca) and wild 
black cherry (P. seroiino), but on the other hand is quite often found on the 
wild plum (P. ammeana). To date ordy one case of this disease has been 
reported on a cultivated variety of plum, and the indications are that this 
was introduced with the host. 

Badly infected choke cherry trees may be found growing in the same 
thicket with wild plum and yet no trace of the disease will be found on the 
latter. A grove of wild plums, not far from the University grounds, has 
within the past three years been entirely ruined by the black knot, while 
choke cherries whose branches intermingled with those of the plum are en¬ 
tirely free from the disease. Orchards of cultivated plum and cherry in 
close proximity to badly infested wild varieties are entirely free from black 
knot. In one orchard, observed by the writer, branches of wild and culti¬ 
vated cherries were so closely interwoven that it was at first thought that 
both were diseased, but careful examination failed to show a single knot 
on the cultivated variety. 

As a result of these and other observations it was suggested by Prof. L. E. 
Jones that it would be advisable, in connection with certain other investi¬ 
gations I was making upon this disease to attempt to determine whether 
or not the fungus is transferable from one of these hosts to the ot her. Tliis 
work has now extended over a period of three seasons and will bo continued 
for at least another year. 

As soon as the perfect stage of the fungus reached maturity, which in the 
vicinity of Madison is from the 3d to the 15th of March, ascospores were 
obtained in abundance from the choke cherry and the following scries of in¬ 
oculations were made on the wild plum. (1) Spores were sprayed from time 
to time on the actively growing branches. (2) By means of finely pointed 
glass tubing, spores were injected into stems at various depths from the 
cambium regon outward. (3) Incisions were made in the bark into which 
was placed a drop of culture medium containing germinating spores. (4) 
In other instances, small ade branches were partly tom from the TnaiTi stem 
and a spore suspension introduced into the wound. Care was taken in all 
cases of injury to carefully cover the wound with sterilized grafting wax or 
paraffin to prevent evaporation and to exclude other fungi. 
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Conidia began to mature about the 20th of April, and when they 
appeared they were substituted tor the ascospores in the experiments. The 
pycnidial stage of the fungus was found to be extremely variable. Some 
knots would produce them in abundance while other knots, otherwise 
seemingly similar, would bear very few. When found in quantity the 
pycnospores were used in the same manner as the ascospores and conidia. 
Stylospores wore found in such small numbers that no effort was made to 
use them for inoculations. 

During the season of 1911, spores obtained from the knot of wild plum were 
used in making a like series of inoculations on choke cherry, but the death 
of the infected trees did not allow of a repetition of these experiments. 

In the spring of 1911, young plum and cherry trees taken from the Uni¬ 
versity orchard were grown in the green house, and ascospores and conidia 
of both choke cherry and wild plum were used as in the field experiments 
with an additional spraying at least once or twice a week for several weeks, 
using spores which had just previously been germinated in the green house. 

Black knots found on cultivated varieties of plum, sent to the Department 
of Plant Pathology from various regions of the country, furnished spores 
which were used in making a series of inoculations on the wild plum and 
choke cherry, but as the spores when tested showed a low percentage of 
germination, the results are hardly worth consideration. Inoculations were 
also made on the pin cherry, but only in small number, owing to the 
scarcity of this variety in the neighborhood. 

Sterile portions of vigorously growing knots and mycelium from pure 
cultures were also used in some instances. These were inserted under the 
bark of the host and carefully covered with grafting wax. 

The results of these various experiments may be briefliy summed up as 
tollows: 

In no single instance was there the formation of any structure which 
could be compared to the t3npical black knot. 

In many cases small swellings appeared at the place of inoculation, but 
only such as could have been produced by the mechanical injury. 

In a few cases there was a formation of cells loaded with a dense reddish 
material very much resembling the gummosis found in the normal knot. 
In some instances there was conspicuous a splitting of the bark. 

As a check on these experiments, inoculations were made upon the choke 
cherry using spores from other choke cherries, and normal knots were ob¬ 
tained from both ascospores and conidia. 

Judging from the results of these experiments it would seem that the black 
knot of the wild plum and the choke cherry are biologic forms and that this 
may also be true of the forms fomid to affect the cultivated varieties. 
University op Wisconsin 



PHYT( )PATIIOLO( JICAL NOTI« 

Twig canker on black birch. Duiing tlio winter of 1910 ii twig canker was 
found hy Mr. H. W. Merkel to have done serious damage to Bdula Icnta in 
the New York Zoological Park, New York City, practically killing several 
large trees. The twigs develop considerablcswellings 1 to 2 inches long, and 
the part beyond the swelling di('s. Ikainination by the Bureau t»f Entomo¬ 
logy revealed no evidence of insect work. Sphaeropnis sp., closely resem¬ 
bling SphaeropsDt malonm except by its somewhat smaller spores, was 
generally distributed on the dead twigs. Fungi referred to Cytonperra sp. 
and Myxonporium sp. were also isolated. Parasitism of the three fungi 
was tested by placing agar bearing mycelium from pure cultures, in slits in 
the bark of twigs of Betulo Lenta which were starting growth in water culture. 
Check twigs were inoculated in the same way, using sterile agar. The re¬ 
sults at the end of forty-one days were as follows: 

Sphaeropsis: 15 twigs inoculated, all girdled. 

Cytospora: 10 twigs inoculated; two girdled, two partly girdled, six 
uninjured. 

Mj^osporium: 10 twigs inoculated; two nearly girdled, eight uninjured. 

Checks: 10 twigs; none injured. 

Except in one or two cases of twigs very recently girdled, the leaves be¬ 
yond the points of girdling wore dead. In no case wtvs there any swelling 
of the twigs. 

A month and a half later young trees of Betiila /cn/rtreocn(ly potted in 
the greenhouse wore inoculated ■with these fungi, and in addition with a 
culture of Sphaeropsis malomm obtained from Mr. J. W. Roberts. Six 
incisions wore inoculated with the Hiihaeropsis from bireh, five with each of 
the other fungi, and five with sterile agar. In each case three iuoculationh 
were protected by wrapping with wot cotton, and the rest were loft open. 
The results were negative in all cases. 

These tests are taken as an indication that the Sphaeropsis from birch 
has parasitic ability only tmder certain conditions. It also appears that 
tmgs growing in water culture are much more susceptible to this parasitism 
than stock rooted in soil. Further tests are necessary to confirm these 
points. While the twigs in both experiments were just beginning spring 
growth, the conditions differed in that different agars were used as inoculuin 
in the first and second tests, and the first test was conducted under a bell- 
jar, while the second was not so covered and could not be kept as constantly 
moist. 
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The twig canker disease at the New York Zoological Park has practically 
(‘eased spreading, and has not been elsewhere reported. It is not probable 
that any of the fungi mentioned in the foregoing were concerned in causing 
the swollen cank(Ts characteristic of the disease. 

Carl Hartley 

Bark r^ists of Juniperus virginiana. The following preliminarj" obser¬ 
vations were made by the writer mainly in the vicinity of Washington, D. 
C., in 1909 and 1910. The three commonest cedar bark rusts in the Dis¬ 
trict of Columbia appear to be Gymnosporayigium clainpeSj C. and P., (?. 
iiidus avis Thaxt. and G, effusum Kem (identifications by F. D. Kern), the 
first named being the most abundant. A peculiar physiological character 
of G. clavipes makes macroscopic distinction between it and the other two 
species very easy. G. clavipes has the peculiar habit of growing faster 
across the grain than with it. After once seeing the le-ions produced by 
this species one can easity recognize them at any time of 3 ’'ear. Both of 
the other species grow from six to eight or more times as fast longitudinally 
as thc 3 ^ do transversely. A single trunk lesion G feet 8 inches long has been 
observed, and the lesions of (?. 7ii<his avis on the branches are often much 
longer, wdiile the lesions produced hy Q. clavipes seldom exceed a foot in 
length. 

The long type of lesion on trunks commonly attains considerable age. 
An old lesion on a dead trunk, evidently produced by either (?. effusum or 
G, nidus avis, had continued to extend for thirty-two years after the bark 
died at the center of the lesion, as shown by counting annual rings. Since 
the bark at the center of a lesion lives for some years after infection, the 
colony of the parasite causing the lesion presmnably lived at least forty 
years. Many lesions on older trees appear older than the one which the wri¬ 
ter had opportunity to examine. 

It is difficult to tell how much damage these three rusts do. G. clavipes, 
found very commonly on bark of all ages, seems to kill many isolated twigs. 
In some cases one or more of these bark rusts seem to be partly responsible 
for the death of lower branches common near Washington, Baltimore and 
elsewhere. They do not seem to bo the main factors in causing the general 
unhealthy condition of cedar in these neighborhoods. 

Carl Hartley 

Quince blotch and apple fruit spot In the fall of 1912 the writersecured 
^ badly spotted specimens of the fruit of the Chinese quince, Cydonia sinen¬ 
sis Thouin, from Maryland. Isolations from these spots always produced 
pure cultures of Phoma Pomi Passer {Cylindrosporium Pomi Brooks). Ob¬ 
taining this fungus on the above host in America is of particular interest 
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since this is the species of quince upon which Passcrini described Phonia 
Pomi initaly. Further evideiicooi the ideiitit}^ of the Anierictin anditalian 
species is thus fui'nished. The spots on the ("liinese quince had IhosaTue 
speckled appearance as on Cydonia viUgana Pers. l)ut had more brown color 
than those on the latter host. No fruiling bodies of any sort were found 
on the above quinces, but the behavior of the fungus in culture left no 
doubt as to its being identical with that from apples and from other species 
of quinces. 

Information obtained during the past year shows the Phoma fruit spot of 
apples to have a much wider distribution than has been reported in earlier 
publications. In the summer of 1912 the disease was of general occurence 
in North Carolina, Ohio, Virginia, and West Virginia. 

Charles Brooks 

Notes on cultures of three species of Peridemihwi. From field observa¬ 
tions made on Peridermium inconspicimm Long, occurring on Pinus virgin- 
iana Mill., the junior author was convinced that this Peridermium had its 
alternate stage on species of Coreopsis. Sowings of aeciosporcs were made 
under greenhouse conditions on Coreopsis vertidllata L., May 12, 1913, 
and May 27 uredinia appeared chiefly on the upper ourfacc of the leaves. 
Every plant in the ten pots used in the experiment was infected, while the 
check plants were free of rust. Sowings were also made at the same time 
with an abundance of aeciospores on plants of three species of Solidago and 
on ten plants of Helianthus divaricatus L., but no infection occurred. The 
Coleosporiumon Helianthus and the one on Coreopsis do not therefore seem 
to be identical. For this reason the name Coleosporium inconspicuum 
(Long) comb. nov. will be used for this rust on Coreopsis. 

The senior author has for two years been making cultures with Peri demiiv rn 
delicalulum Arth. & Kem from Pinus rigida Mill. From field observations 
he was certain that the alternate stage occurred on species of Solidago. Sow¬ 
ings of aeciospores under greenhouse conditions wore made on a numbcT of 
species of Aster and Solidago. Sowings of aeciospores were made on Eu- 
tkarnia graminifolia (L.) Nutt. {Solidago lanceolata L.) on May 28, 1913, 
and on June 13 uredinia appeared on both sides of the inoculated leaves. 
The urediniosporcs are usually characterized by a thickening of the wall at 
the apical end, similar to the description given for the urediniospores of 
Coleosporium vemoniae B. & C., but as no cultural proof is at hand concern¬ 
ing the identity of these two species, the one on Euthanaia will take the name 
Coleosporium delicatulum (Arth, & Kern) comb. nov. ^ 

Successful cultures were also made with Peridermium stalactiforme Arth. 
& Kern from material on Pinus contorla Loud, collected by Dr. J. R. Weir 
in Idaho. The sowings were made on Ccbstilleja linearis Rydb., Jime 9, 
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1913; urcclinia appeared June 20 and telia July 1. This confirms the work 
reported done by Dr. E. P. Meinecke in 1912 (Phytopathology 3: 167. 
June, 1913). In a later article the writers will discuss in full the cul¬ 
tures here described. 

Geoege G. Hedqcock 
W. H. Long 

An nndescribed species of Peridei'mium from Colorado, During recent 
collecting trips made by Prof. E. Bethel in Colorado, he found several 
species of Peridermium. Among these was an undescribed caulicolous 
form on Pinus contorta Loud. (P, mtirrayana '^Ore. com.”) which according 
to Professor Bethel had certain gross characters suflS^ciently well marked 
that it could be distinguished even in the field from the other species of 
Peridermium collected on this trip. In a later communication Professor 
Bethel called attention to the pyriform aeciospores, so typical of this new 
species. The following is a description of the fungus made from fresh 
material: 

Peridermiiim betheli sp. nov. 

Pycnia unknown. 

1. Aecia caulicolous, not forming definite swellings, scattered, or some¬ 
what confluent in small groups, rounded or uregular, 2 to 6 mm. long by 
2 to 4 mm. wide by 1 to 2 mm. high, peridium bladdery, subhemispherical, 
rupturing irregularly along the top and sides, concolorous processes entirely 
absent, about two cells thick, outer surface minutely and rather closely 
verrucose, inner rather closely verrucose with somewhat longer tubercles 
than the outer wall, margin of peridial cells radially striate, walls thin, 
2 to Afi thick, lumen large, peridial cells rounded, elliptical or oblong, not 
readily separating from each other, those of inner layer often irregularly 
compressed. Cells composing top of aecium roimdish, 16 to 30 by 22 
to 42/x, cells of lower portion elliptic to oblong 16 to 20 by 40 to OO/a. 

Aeciospores ovoid, ellipsoid, lemon shaped to pyriform, usually strongly 
acuminate at one end, more rarely at both ends, very variable in shape and 
size, walls colorless, thicker at both ends than in middle, 3 to 4ix thick, 
minutely and rather densely verrucose with small irregularly shaped tuber¬ 
cles, which in the narrow ellipsoid spores are arranged in irregular parallel 
lines, or with ridgelike markings which give the surface a reticulated appear¬ 
ance. No smooth spot present, spores 15 to 25 by 26 to 48/4, average size 
for 10 spores 21 by 38.5/4, occasionally very large sub-globose spores about 
38 by 48/4 in size. 

The most marked characteristic of this species is its acuminate pyriform 
aeciospores. The peridial colls are markedly coherent, the outer layer 
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seems to be comjiosod of cells with a very shorl radial diameter Avhile llie 
cells of the inner layer are thiek(‘r. This species does not produce galls, or 
marked hypertrophy of the host. 

Collected by E. Bethel on tAvigs, limbs and trunks of Pinuf^ contortn Loud. 
Eldorado, Colorado, July 12, 1913, near Allenspark, Colorado, June 21, 
1913, and near Aitow, Colorado, July 1, 1913. The range of this fungus is 
doubtless extensive, but hitherto it probably has been confused with Peri- 
dermium harlnessii Moore. 

George G. Hedgcock 

W. H. Long 

An e'pidemic of needle diseases in Idaho and western Montana. Up to the 
present time very few reports have been made of Lophodermnan pinaslri 
(Schrad.) Chev. as an epidemic disease in American forests. In the forest 
regions of western [Montana and northern Idaho this fungus, owing to the 
excessive rains and short cool summers of the past few seasons, is rapidly be¬ 
coming a serious menace to young western white pine, and in some regions to 
yellow pine as well The fungus has always, as it seems, played a prominent 
r61e in hastening the suppression of trees in high forests, but only in the 
last season or two has it begun to attack trees of all ages. So virulent is its 
epidemic nature that in many regions the youngest needles of the season 
are attacked and succumb to the disease, bearing ripe apothecia by June. 
White pine stands in moderately deep ravines uniformly turn brown and 
appear from a distance as if scorched by fire. Trees from tliirty to fifty 
years will have everj" needle from crown to lowest branch infected. The 
disease has not yet appeared in the forest nursery, but it is a very common 
cause of death of young seedlings in the forest. A study of samph' plots in 
the Priest River Valley gave the result that as higli as 50 to 70 per c*ent of 
the young white pine succumbed to the disease. On the Kootenai forest 
(Libby, Mont.), North and South Fork of the CocHir crAlene River, CV)eur 
d’Alene National Forest, and in the valley of the Pend Oreille Rivc'r th(‘ 
disease is doing great injury to white and yellow pine. It is hoped by an¬ 
other year its ravages will have become less. 

In the Priest River Valley for the past three seasons a needle-cast fungus 
of the Larch has assumed an epidemic nature. Last year the trees of many 
yoimg larch stands of twelve to fifteen years were completely divested of 
their needles; the second crop of needles of the season was likewise killed. 

The foliar spurs that suffered destruction of needles last year arc only now 
(June 24) beginning to send out the season’s growth, while the healthy spurs 
bear the nonnal size and number of needles. The epidemic nature of the 
fungus is remarkaWe. Needles as they emerge from the foliar spurs are 
attacked and killed. Entire young shoots are killed in many instances. The 
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increment of infected trees is falling off. At the highest range of the larch 
the fungus is not found. There is great danger of an invasion of bark 
beetles, owing to the weakening influence on the trees of these needle 
diseases. 

A close study is being made of these diseases, the results of which will 
appear later in the year. 

James R. Weir 

Personals, Dr. F. D. Kern, recently associate botanist of the Indiana 
Experunent Station, has been elected professor of botany in the Pennsylva¬ 
nia State College. 

Guy West Wilson has accepted a position as agent in the office of forest 
pathology", Bureau of Plant Industry. He will be engaged in studies of the 
chestnut bark disease, in cooperation with the New’’ Jersey Experiment 
Station. His address is New Jersey Experiment Station, New Brunswick, 

N. J. 

At the recent meeting of the American Medical Association in Minnea¬ 
polis, Dr. Erwdn F. Smith was awarded a Certificate of JMerit in recognition 
of the value of his work on crown gall in relation to human cancer. 

Mrs. Nellie D. Morey, of the Utiiversity of Wisconsin, has been appointed 
xylotomist in the Bureau of Plant Industry, to assist in potato disease 
investigations. 


[Phytopatuology for June, 1913 (3:143-196, pis. XII-XIX) was issued 
August 14, 1913.] 
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THE PATHOLOGICAL ANATOMY OF POTATO SCAJB 

B. F. L TJ T M A N 
With Ten Figures in the Text 

Although potato scab is widespread in this country and Europe, occur¬ 
ring every year in abundance, the only phase of the disease that has been 
at all extensively studied is that of methods of prevention. The lesions 
produced by the disease are so characteristic and involve such unique 
tissue changes that the pathology of scab has a general botanical interest. 

As has been shown by Kny, Massart (9), and Olufsen (10), the periderm 
of the potato is regenerated with the greatest ease from any of the cells 
of the starch parench 3 Tna. It is not even necessary, according to Massart, 
to remove the cork layer nor to kill the colls in order to stimulate the 
colls uiidcTneath the cork to divide to form a new cork layer and he was 
able by simplj" appljdng pressure to induce the formation of a new cork 
la^'or under the old uninjured one. 

The disease known as ^^scab^' is now believed to be due to organisms 
in the soil, which, acting on the cork cambium, stimulate it to hyper- 
plasie and hypertrophy. 

Bolley (2) isolated from the tissue under the lesions a true bacterium 
which, on inoculation, would produce the disease. These bacteria were 
rods, 1 m by 7 m in fresh cultures, but in tubes that had been kept for some 
time, the^’' had rounded up into cocci, 7m to 8m iu diameter. These cocci had 
approximately the same dimensions as the spherical ]>odies he was able 
to olDscrve in tho cork cambium and the underlying starch paronchjuna 
cells. 

Thaxter (11) isolated from scabljj^ potatoes in Connecticut a filamentous 
organism capable of producing scab on inoculation. He classified this 
organism with the lower fxmgi (Oospora), 

Bolley (3) working in North Dakota (his previous investigations had 
been (conducted at Lafayette, Indiana) was not able to repeat liis Indiana 
isolations and inoculations of a bacterium but found an organism closely 
resembling that of Thaxter’s, always associated "ivith the scab. 

Cunningham (4) has proposed taking the Thaxter organism out of the 
true fungi and classifying it with the soil Streptothrices to which it seems 
to ho more nearly related. 
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It is still in somo m(‘asuro a matter of question as to whetli<T all forms 
of scab ar(‘ duo to tlic' sam(' (‘auso and involve^ essentially the same patho¬ 
logical conditions, or whetluT unden* th(' gc'ueral d(\signation of scab wo 
are really dealing with a group of diseases possibly caused by distinct 
organisms. 

Humphrey (7) has endeavored to divide the American disease into 
superficial scab and deep scab, although he admits '‘that the causes deter¬ 
mining the development of the deep form tire wholly indefinable.’’ 

Frank and Kruger (6) claimed to be able to distinguish gross morpho¬ 
logical differences in the scabs found on the German potatoes. These 
varieties of scab were named, (1) shallow scab (Flachschorf), (2) deep 
scab (Tiefschorf), (3) bulging scab (Buckelschorf), (4) liulging deep scab 
(Buckeltiefschorf). These distinctions, however, arc probably between 
different stages in the advance of the same disease rather than between 
scabs produced by different organisms. According to my own observa¬ 
tions, the German and American scab are the same disease and do not 
warrant any division into definite groups, as the intermediate stages be¬ 
tween such classes are too numerous and represent all gradations. 

No detailed account, with figines, of the origin and growth of the scab 
tissue seems to have been published, although Frank (5) and Bolley (2) 
give one or two sonu-diagrammatic drawings of sections of old scabs. 
The pathological tissue changes are entirely different in the "wart” disease 
due to Chrysophlyctis endobiotica although at times there might be a 
superficial resemblance, in its external appearance, to that of the scab. 
The pathology of true scab is only concerned with the cork layer, the 
cork cambium, and an underlying thin layer of starch parenchyma. 

My method in the following work wavS to fix young potatoes, or small 
pieces of potato containing scab, in Flemming’s weaker solution, imbed, 
section, and stain. Practically all the results are from such sections. 
The potatoes used were of the Grecm Mountain variety. The earliest 
stages of scab recognizable as such, had a diameter of 0.5 mm. The 
staining was done either with safranin alone, safraniu followed by haomar 
toxjdin, or safranin followed by gentian violet. The suberised walls of the 
cells stain red with any of these combinations, while the celhilosc ones 
are either colorless or purple. In addition to the sections, glycerine 
mounts of potato skin containing young scabs were examined. 

The development and structure of the corky layer enclosing the potato 
tuber is very simple. The cork is already 6 to 10 cell layers thick, with the 
cells arranged in rows, when the young tuber is only a small white terminal 
bud of the size of a pea. There seems after this initial growth to be very 
little increase in the number of cell layers although the growth of the 
surface area of the cells must be continued in order to provide for the 
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enlarging tuber. The buberisation of the walls is not very marked, as 
shown by the staining reaction, until the tuber itself begins to turn 
brown. Figure 1 is from a section of the cork of a tuber of the size of a 
hulled walnut. The epidermis at this time often cannot be distinguished 
from the underlying cork cells. The innermost cells of the cork consti¬ 
tute the most active dividing layer, if their thickness is an indication. 
Under the cork layer is the starch parenchyma, the outer cells of which, 
as. a rule, do not contain very much starch. 

The first lenticels are to be seen as white spots on the tuber when the 
latter reaches a diameter of a centimeter. They increase in number dur¬ 
ing the early stages in the growth of the tuber, the new ones being formed 
between the old ones. 



Fig. 1. Section of normal potato periderm, X 150. 
Fig. 2. Section of a young scab. X 150. 


It is very difiicult to distinguish much detail, even under the low power 
of the microscope, in the unstained glycerine mounts of the corky layer 
containing the yomigest recognizable scabs. The enlarged, thick-walled 
cells of a layer lying beneath the cork can, however, be made out. I 
can find no evidence to support* the statement of Frank and Kriiger (6) 
and Humphrey (,7, p. 219) that the scab always takes its origin in a lenticel, 
although lenticels often appear in the young scabs, and the lenticels would 
be the portion of the periderms through which the invasion of foreign organ¬ 
isms into the deeper tissues would seem to be easiest. If a lenticel is 
always the center of infection its tissue must change rapidly, as it cannot 
be recogjlized in many very young scabs. It should also not be over¬ 
looked that on practically every tuber there are patches of brown appar¬ 
ently dead cells in the periderm on which the fungus grows (as discussed 
in detail later) but we have no evidence that actual penetration of the 
ontesft layers is necessary. 
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Seel ions show the relation of the pai-ts mueli more clearly (figs. 2 to 5). 
The cork layer seems to bc‘ s]>li( at this time by a varying number of 
h^lxTtrophiecl cells into two strata, the iiiiuTinost of which is usually the 
thicker. The thiu-wallod cells of both layers arc* rich in j^rotoplasni and 
contain large nuclei. The walls of Lhc\se cells, as shown by thc'ir staining 
reaction, are apparently pure cellulose. Those cells showing hypertrophy 
to any extent have at least some walls tliat are sul)eriscd and thickened, 
while those that have greatlj’' hy]3ertrophied have walls many times thicker 
than those of the strata of cork. This thickening and suherisation fre¬ 
quently does not atfect all the six walls, and one or more are left thin 
and composed of cellulose. This increase in thickness apparently has no 
relation to the position of the nucleus in the (‘ell. The* amount of proto¬ 
plasm in hypertrophying cells diminishes and in the larger one's with 



JFio. 3. Section of a young scab near its margin, normal tissue* i o the* right. X 150. 
Fig. 4. Section of a young scab showing stratification in the* poridonn, duo to 
the alternation of hyj)crtrophie(l ami normal cork colts. X 150. 


thick walls has entirely disappeared. The uucl(*i, as coiupar(*(l to those 
of the cork cambium, do not seem to hyportropliy, the sisse of the nuelc'us 
being dependent, not on the size of the cell itself, but on the quantit^y of 
protoplasm and on its activity in growth and division. 

Figure 3 shows a section through the margin of one of the very young 
scab spots; to the right is normal tissue, to the left arc the hypertroj^hied 
cells. The very characteristic manner in which the suberised walls l^reak 
in sectioning is also shown by this drawing. The walls seem to splinter 
into fragments, like glass, under the stroke of the knife. Pcii; of the 
breaks, especially in old lesions, may be due to tensions on the cell walls, 
but in the younger scabs they are the results of the razor shattering the 
brittle walls. All the drawings, except figure 3, are diagrammatic in that 
these broken walls are shown as they would naturally appear in the tuber. 
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In many instances the h 3 npertroph 3 ', instead of affecting only one layer, 
involves two or more, as in figure 4. The cork cambium in this section 
is split into tlirec strata; an outer and a middle one in which the cells 
do not continue to increase in numbers to any extent, and an inner one 
in which coll divisions are apparently still numerous. Frank in his Kampf- 
buch (5) has a figure of a scab section in which there are four of these 
layers of cork cambium. The downward growth of the scab tissue would 
seem to be due to the repeated regeneration of the cork cambium. The 
stimulation of the fungus growing on the surface of the scab spot causes 
the cells of the cambium to hypertrophy. Almost immediately a new 
cambium is regenerated from the outermost of the unaffected starch 
parenchyma cells. The hypertrophy of the cork cambium layer seems 
to produce the same results as was obtained by Massart (9) by the appli¬ 
cation of pressure. The stimulus in the present case may be the same, 
or more probably is the result of the absorption of toxic substances 
produced in the growth of the parasitic fungus on the exterior. 

Continued regeneration, in the method described, carries the scab tissue 
deeper and deeper into the tuber, as during this time the potato is con¬ 
tinuing to grow where it is unaffected. In general, therefore, it would 
be expected that the very deep lesions resulted from an infection when 
the tuber was young. Deep scabs might, however, be produced on fairly 
large tubers if the conditions for the growth of the organism producing 
the stimulus continued always favorable. In connection with this point, 
the number of times the regeneration occurs is of interest. The parasitic 
organism on the lesion undoubtedly grows best in wet weather, possibly 
remaining practically quiescent when the soil is dry. There is a strong 
possibility, therefore, that the number of hypertrophies corresponds to 
the number of periods of renewed activities of the fungus, due to periods 
of wot weather with the resulting damp soil. 

Frank and Kruger (6) claim that in Buckclschorf the outer layers of 
starch parenchyma are stimulated to hypertrophy, but I have never 
observed in any of the ordinary forms of scab an abnormal growth of 
parenchymatous cells, except in the manncT described. 

In some cases there are produced scabs of a diameter of a half a centi¬ 
meter (fig. 5), but ^ith only one regeneration of the phellogeii. The 
cells of the outer portion of the cork cambium seem to increase in num¬ 
bers while they become flattened and develop thick suberised walls. This 
outer strata, with the thick-walled, nearly empty hypertrophied layer 
placed between it and the food being stored in the potato, cannot be 
highly nourished and growth in it cannot continue indefinitely. 

In the section of a very old scab, such as is shown semi-diagrammatically 
in figure 6, the diseased tissue lias continued to thicken until a layer of 
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a half eoalinicter soinctinu'b rchults. At the eclRes of such a lesion can 
usually be seen the turned up edges of the old outer cork layer, and lying 
on top arc still some of its remains. A cork cambium extends under tliis 
diseased tissue, cutting it off from the starch i)arenc‘hyma beneath. In 
the scab tissue itself can often be traced the remains of the regenerated 
cambium with the intervenhig layers of hypertrophied cells. 

No nuclear divisions were observed in any of the sections e.xamincd. 
Growth in the abnormal tissue is necessarDy slow and many divisions are 
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i’ro. 5. Section from an older scab. X 200, 

Fiq. 6. Semi-diagrammatie drawing of section of an old scab. 

not to be expected. The nuclei arc normal in appearance in the 3 'oung 
hypertrophied cells, although they disappear in the older ones. I am 
able to confirm Bolloy’s (2) statement that the starch grains in the paren¬ 
chyma underlying the scab spots are unaffected. Instead of the starch 
being deposited in the form of grains and then redissolved to make cell 
walls, the carbohydrate material seems to be used directly, without tlie 
formation of starch grains. 
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THE ORGANISM IN THE TISSUES 

« 

Bolley (2) figures in the cork cambium and the underlying cells of the 
starch parenchyma bodies which he believed were the causal organisms. 
These were spheres of a diameter of 0.007 to 0.008 mm. In his later work 
(3), when he had come to consider the Thaxter organism as the cause 
of the disease in North Dakota, he published a drawing of a cork cell with 
this fungus in it. It appears as a “filamentous ramification of the para¬ 
site in the cells and aggregate masses of septated portions of the same 
in the corners of the cells.” 

Thaxter (11) does not mention having seen the organism in the tissues 
although it was externally present as a gray, mould-like deposit along the 
edges of the younger spots. 

So far as I have been able to observe no fungi nor bacteria were present 
in any section examined. My inability to locate any traces of the causal 
organism is not to be interpreted as meaning that it is not in the diseased 
tissues. The apparent absence in sections of such parasitic invasions 
may be duo to the comparatively small growth of the stimulating my¬ 
celium, to its growth only under certain conditions and its disappearance 
at other times, to the diflSculty of distinguishing the very fine thread¬ 
like mycelium in thin sections, or to the lack of staining properties of the 
threads. 

While it is so difficult to distinguish mycelium in sections, it can be 
seen sometimes in a surface view of the periderm. In unstained glycerine 
mounts of the corky layer of young scabby potatoes from damp, rich 
garden SQil there may often be seen (fig. 7j patches of cells whose walls 
are browned. An examination of these always reveals the fact that the 
walls arc crossed by numerous fine branching lines of about the same 
thickness as the walls themselves, and often difficult to distinguish from 
them. No such lines appear in the clear, unstained cells. These lines 
correspond in size and appearance io the hyphae of the organism found 
b}^ Thaxter (11) to produce scab. The organism imbedded in this tissue, 
if not the same as Thaxter’s, certainly belongs in the same group and is 
associated, as was his, with the development of scab. The distribution 
of these hyphae is very irregular, occurring on any part of the potato, 
but always in the outer layer of the periderm. The browning of the walls 
of the host cells seems to be due to the growth of the fungus, as under 
the narrow hyphae a broader stain of brown often shows. 

Beijerinck (1) found that he could isolate from the roots of various 
ferns, shrubs and trees an organism {Streptothrix chromogena) which seems, 
according to his description, to agree fairly well with the one so abundant 
in the outer laj^'crs of the potato periderm. These organisms were im- 
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bedded in the tissue of tlie roots, as Bcijerinek was aJ)lc to sho\^ that 
they could l')e found in nearly pui‘o cultures if the roots were first thor¬ 
oughly waslu‘d before being macerated and plated out. They occur, ho\\- 
ever, also in the soil surrounding the roots, but in fewer minibers. In 
cultures, the organism browned the mculia. On account of the organism's 
almost universal occmTcnee, he states that it is always a saprophyte, 
never a parasite. 

The organism found in the cork of the potato is undoubtedly the same 
as that described by Beijerinck, but as all stages of browning, and also 
the yoTing scabs, contain it, it would seem to be pathogenic on the potato 
under certain conditions. 




Fig. 7. Suiface view of cork cells showing the distribution of mycelium in the 
cells. X 160. 

Fig. 8. Section of phellogcn; cells show fat globules of various diameters. X 1 SO. 

Although neither fungi nor bacteria were visible in H(‘ctious of tluj 
diseased tissue, there are often to be observed in tlio colls of the cork 
cambium and in those of the parcnctiyma immediately under it, great 
numbers of small bodies which stain red with safraniu in tlie safranin- 
gentian violet combination. The presence of these bodies in the colls 
is not invariable, but they are more frequent under old scabs. There 
can be no question but that these are the same bodies observed by BoUey 
(2) and considered by him to be the organisms which produce the stimu¬ 
lus resulting in scab. Their position is the same a6 those found by him 
and their general appearance, to judge from his figures, is similar. His 
observation that they were in motion in sections cut from living tissue 
may be true, but the motion was probably Brownian and not a*vital one. 
As shown in figures 7, 8 and 9, there are great numbers of these globules, 
and they vary in size from fairly large droplets to ones so small that it is 
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difficult to see them with the oil immersion lens. It is also to be par¬ 
ticularly noted that all the intermediate sizes are to be found. 

The chemical natm’c can be made clear at once by an examination of 
unbleached sections from material fixed in Flemming’s solution. All sizes 
retain the dark brown color characteristic of fat globules stained with osmic 
acid. 

The starch seems to be lacking in the parenchyma tissue immediately 
under scabs. No evidence of corrosion of the grains was to be seen and 
the inference is that they were never formed, the fat droplets just de¬ 
scribed serving as a substitute form of carbohydrate storage. This trans¬ 
formation into fat is probably only a transitional stage to its deposition 
in the walls of the hypertrophied cells. Suberisation, according to the 



Fig. 9. Same as figures, but section of the outer layers of the starch parenchyma. 
X 225. 

Fig. 10. Section of starch parenchyma showing the size and distribution of the 
fat globules. X 200. 

accepted view (Van Wisselingh, 13) is an impregnation of the cell wall 
with gtycerine esters, or substances related to them. The fatty sub¬ 
stances deposited in the cells as globules are immediately available for 
deposition in the cell walls, although they may first undergo some chem¬ 
ical changes. 

The presence of fat, instead of starch, in pathological plant tissue must 
be of frequent occurrence, although I find no reference to it in the liter¬ 
ature. Kiister (8) mentions the frequent accumulation of abnormal 
amounts of starch in diseased cells but cites no instances where fat drop¬ 
lets occur. In the present case, these globules serve an immediate pur¬ 
pose and may be considered as one reaction of the tuber in its efforts to 
exclude the parasite attacking it. 
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SUMMARY 

1. The scabs may origiuate at any place on the potato, but frequently 
occur at lenticels. 

2. The scab is due to the hypertrophy of the cells of the cork cainl)ium. 
This condition is alwaj^s accompanied in deep scabs by a hyperplasic^ of 
that layer, due to its continued regeneration from the outer cells of the 
starch parenchyma. The walls of the hypertrophied cells are much thick¬ 
ened, due to their suberisation. 

3. In surface view of brown spots on the skin of scabby potatoes and 
in very young scabs, there can be seen in glycerine mounts, the thread¬ 
like filaments of the fungus which apparently produces the disease. 

4. There occur in the cork cambium and in the outer layers of the 
starch parenchyma, instead of starch grains, great numbers of fat globules 
of varying size. These bodies are one of the results of the disease. The 
carbohydrate material is stored in the tissues affected by it in this form. 

Vermont Agriculture Experiment Station 
University op Vermont 
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IS APPLE SCAB ON YOUNG SHOOTS A SOURCE OF SPRING 

INFECTION? 

W. J. Moe&b and W. H. Dareow 

It is generally conceded by phytopatbologists that the apple scab fun¬ 
gus, Venturia pomi (Ft.) Wint., in addition to occurring on the leaves 
and fruit, is at times parasitic upon young branches and water shoots and 
in this relation, particularly in the case of susceptible varieties, may be the 
somree of considerable injury. There does not appear to be such a una¬ 
nimity of opinion among European and American writers as to the part 
which this phase of the disease plays in the inception of the attack the 
following spring. 

Sorauer^ in discussing the manner in which the fungus passes the win¬ 
ter mentions first the infected branches and then the perithecial stage 
upon fallen leaves, and even goes so far as to state that the fungus may 
live over on the sound growth and become a soiu'ce of infection the fol¬ 
lowing spring. Massee,® in a recent text-book, while he describes the as- 
cigerous form of the fungus, does not mention it in any way whatever as 
the source of spring infection. His position with regard to the importance 
of the diseased shoots is shown by the following quotations. 

“In early spring infected shoots are readily recognised by the much 
injured bark or skin which is frequently tom into shreds, more especially 
near the base of last year’s shoot. At this period of the year the exposed 
blackish patches are densely covered vith the Pusicladium form of the 
fruit which is carried by wind, rain, etc., on to the young leaves, which be¬ 
come infected. . . . From the above account it will be seen that the young 
apples are mostly infected by spores produced on the leaves. But the 
leaves could not become infected except by spores protluced on diseased 
shoots, consequently diseased shoots arc the source of all the mischief. 

In another recent article Voges® has also claimed that the apple scab 
fungus lives over winter on the twigs and is thus a source of infection of 
the young leaves and fruit in the spring. On the other hand, Aderhold^ 

^ Soraucr, Paul. Handbuch der Pflanzonkrankheiten. 2: 249. 1908. 

2 JMassoe, George. Diseases of cultivated plants and trees, p. 206. 1910. 

^Vogos, Ernst. Dio Bek&mpfung des Pusicladium. Zeit. fur Pflanzenkr. 
20:384-393. 1910. 

* Aderhold, Rud. Dio Fusicladicn unserer Obstbaumc, TI. Landw. Jahrb. 
29:541-587. 1900. 
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in 1900, after many years of ol)bervation, while noting the frequent o(*eur- 
rciice of pear scab on young twigs, paiiicularly in nurseries, and emi)ha- 
siziug this as an important factor in caiTying the disease of ])ears ov(T 
winter, states that only two eases have com(' to his attention where' aj)plo 
limbs were so attacked. This loads one to infer that he considers this 
form of the disease on apple as of no importance as a source of si)ring 
infection. 

So far as the writers of the present paper have been able to learn, litlle 
evidence has been obtained in this country in support of the position that 
diseased twigs arc important factors in carrying the apple scab fungus 
over winter. According to Clinton^ the spores of the Fusicladium stage 
probably do not retain their vitality for any considerable period of time. 
In one instance he found the fungus occurring on tlu' young growth of a 
badly infested crab apple tree. The following spring a thorough ex¬ 
amination of the twigs failed to show any sign of the fungus on them. 
During three years of observation in Illinois he did not find any evidence 
that the diseased twigs were a source of infection the following year in 
that state. 

A few years later Lawrence in Washington made a somewhat similar 
series of observations and experiments and came to the conclusion tliat 
the fungus was not carried over winter by the summer spores.® In this 
connection it may be mentioned, however, that the ability of the fungus 
to live over winter on the diseased branches does not necessarily depend 
upon the viability of the spores produced the season before. Some have 
suggested the possibility of the mycelium remaining alive in the attacked 
twigs dm-ing the winter and being in a condition suitable for very early 
production of eonidia the following spring. 

Conditions during the growing season in Maine were probably more 
favorable for the development of the apple scab fungus in 1912 than for 
several ycai’s previous, (^consequently a large amount of damage was re¬ 
corded on both fruit and leaves throughout the state. Early in Iho fol¬ 
lowing winter specimens of young apple branches attacked by scab began 
to come to this station from correspondents in various’parts of the state. 

The trouble seemed to be so general and widespread and the opportunity 
to secure data on the point mentioned above seemed so favorable that 
arrangements were at once made to secure specimens of apple twigs so 
attacked from as many and as widely separated se.'tions of the state as 
possible. In this connection the writers wish to acknowledge their in¬ 
debtedness to State Horticulturist, A. K. Gardner, and Assistant State 

* Clinton, G. P. Apple scab. Ill. Agr. Exp. Sta. Bull. 09. 1902. 

“Lawrence, W. H. Apple scab in western Washington. Wash. Agr. Exp. Sta. 
Bull. 64. 1904. 
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Horticulturibt, H. P. Sweetser of Augusta, as well as to Mr. George A. 
Yeaton and Mr. Ai'thur L. Deering, County Directors of farm demonstra¬ 
tion work for the University of Maine College of Agricultxire in Oxford 
and Kennebec counties, for valuable assistance in securing many of the 
specimens studied. These specimens were obtained from Androscoggin, 
Kennebec, Oxford, Penobscot, and Waldow counties, representing a con¬ 
siderable portion of the apple growing section of the state. 

The affected branches showed very few of the characteristics described 
by Massee. While the bark was frequently affected near the tip, in many 
cases the diseased area began one or two or even three inches back on 
last year’s growth and extended back from one to several inches. There 
was no tearing of the bark into shreds, but it was more or less thickly 
studded with light brown spots. Scattered spots were, as a rule, oval 
to elongate in shape, although frequently nearly circular, and were usually 
not more than a millimeter in diameter. Quite often, however, in severe 
cases these spots ran together, forming a diseased patch of considerable 
area which appeared as a scurfy coating on the young bark. 

Closer examination of the light brown spots showed that they were 
blister-like pustules resulting from the death and pushing out of the 
epidermis. In the center of each pustule was a blackish portion composed 
of the olive-colored conidia of the fungus. 

A detailed stud}^ of the conditions in the field were made by the junior 
writer in the vicinity of Orono. This was of necessity somewhat limited, 
as the location is outside of the best apple growing district of the state. 
It was observed that strong-growing water sprouts were more badly af¬ 
fected than young growth on the ends of branches. Water sprouts two or 
three feet long were often diseased for the last foot or more of their growth. 
Also the more \dgorous growing twigs at the ends of the branches were 
the more severely attacked. Those which showed but little elongation 
were only slightly infested, or not at all. 

In an orchard containing seven varieties, ]\IcIntosh and Fameuse wore 
th(‘ worst attacked. Milden and Westfield ranked next in order of sus¬ 
ceptibility. Only an occasional twig was found to be affecti*d on the 
Northern Spy trees and these but slightly, while the Oldenburg and Tol- 
man trees were entirely free from injury. 

In the majority of cases the pustules on the affected twigs contained 
numerous Fusicladium conidia. Many of these spores were found to 
germinate readily in prune decoction and in prune agar. These germina¬ 
tions were made at various times during the latter part of the winter and 
early spring up to about the first of May, or till about the time the leaf 
buds began to open. Pure cultures w^ere made by means of prune agar, 
and the fungus was grown upon a variety of culture media in comparison 
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with an authentic culture of Ycntuna pomi isolated from apple fruit. 
These agreed in every res])e(‘t. 

Young appl(‘ trees growing in the grecsihouse were then inoeulatcnl by 
spraying the foliage with spores produced in cultures of the fungus from 
apple limbs. They were covered for a shoi*!' timc^ by large, glass bell- 
jars to secure a moist atmosplu^ro and at the end of a month or (i weeks 
the leaves of the trees so inoculated were badly attacked ])y apple seal). 
Scab did not develop on other young trees in the greenhouse which wc'rc* 
not inoculated. 

Voges, as mentioned above, places mueh emphasis upon the diseased 
twigs being an impoiiant moans of the overwintering of the fungus and 
maintains that the mycelium itself exists on the disc^ased branches as a 
living‘stroma which begins to vegetate eai‘ly in the spring and to produce 
conidia, often as early as March. Our studies do not throw any light 
upon this phase of the matter. It is Iru^ that in several instances dis¬ 
eased branches were received where no S])ores were found within the pus¬ 
tules. These, however, were collected and sent in by correspondents at 
some distance from the laboratory making it impossible to carry on furtlu'r 
studies upon the trees from which the specimens came. A hrge part of 
the spore germinations and local collections were made after the first of 
March. While it is* possible that some of the later germination tests in 
April were made with spores recently produced, it does not seem probable^ 
under the climatic conditions which prevail in this state, that the fungus 
would be sufficiently active to fructify early in March. 

JProm the above it would seem evident that in this climate it is pcu-fectly 
possible for the apple scab fungus, and the conidia of the same, to liv<' 
over winter on diseased twigs and water sprouts, luid that this form of 
the disease may bo an important factor in the production of early spring 
infection whore susceptible varieties of trees are grown. In this con¬ 
nection it is a matter of extreme practical importance to know how (*fF(‘o- 
tive a dormant spray of bordeaux mixture or lime-sulphur is in controlling 
this phase of the disease. In the laboratory it was found tlmt simply 
dipping the affected twigs for a few seconds in the winter strength lime- 
sulphxir sufficed to kill all living spores, but no results of a regularly con¬ 
ducted spraying experiment were secured. However certain observations 
made by the senior writer furnish some rather interesting data upon this 
subject. 

These observations were made upon a block of four-year-old McIntosh 
trees in an orchard in the western part of the state. This consisted of 
40 trees, five rows of eight trees to the row, set on an acre of land. They 
had been well fertilized and cultivated, were seven to eight feet tall and 
were healthy and vigorous with the exception that several limbs on prac- 
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tically every tree had been attacked by scab the season before. Some of 
those were so severely injured as to kill them back for several inches. How¬ 
ever, the badly attacked trees were b}’ no means confined to any one part 
of the block. They were visited about the first of July. 

It was the original plan of the owner to spray the trees before the buds 
opened with a dormant spray of lime-sulphur and again with the same 
material diluted to summer strength, just before the flower buds opened, 
and a third time after the petals fell. The first application was made 
about the first of May, using a 33“ Baum<5, concentrate, diluted 1 part to 
10 of water. At this time the leaf buds on one row of 8 trees were slightly 
in advance of the rest and were just beginning to open. The owner fearing 
he would injure them omitted the application of the strong spray upon 
this row of trees. However the remainder of the entire block received 
the dormant spray at this time, and all received the two later applications. 

At the time the orchard was inspected, the leaves on the 32 trees to 
which all three applications of the spray were made were exceedingly 
healthy, although scab was not entirely controlled upon them. Those upon 
the 8 trees where the dormant spray was omitted showed a strikingly 
different condition. Fully 75 per cent were attacked by scab and a large 
proportion of these were quite severely affected. In fact only those of 
recent growth were free from the disease. . 

In closing it may be said that it is not our contention that the asco- 
spores formed on the leaves of the previous year are not the source of a 
great proportion of, and usually all, of the early q)ring infection of apple 
scab. It is, however, maintained that, under certain conditions, and 
with certain varieties of apple trees, diseased tw^ and water sprouts are 
an important factor in the propagation and spread of the disease at the 
beginning of the following year. Also it would seem from the observations 
here recorded that where limb infection exists the application of some 
strong fungicide immediately before the leaf buds open will greatly reduce 
the amount of spring infection from this source. 

Maine Agricultural Experiment Station 
Orono, Maine 
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Pucainia pm7n-6pinosa lilling plum nursery stock. In the course of some 
nursery inspection near Foi*t Smith, Ai‘kansas, the '^plum (Puccinia 
prmi-spinosa) was found killing nurseiy stock. The plum affected was 
reported to be Abundance*. Several trees in the nursery row are badly 
affected, and a few of the trees had died on August 5. 

J. Lee Hewitt 

Rose Mildew. I veiy recently found a very interesting case of rose mil¬ 
dew on the low wild rose, Rosa arkansana. l^his species is apparently 
immune to the disease, at least here, but on some of the leaves there has 
been formed a gall, probably caused by gall flies, and these galls were 
badly infested with the oidium of rose mildew. The galls, about one- 
quarter to tliree-eighths of an inch in diameter, were completely covered 
with the white mass of the oidium, but it did not extend to the surface 
of the leaves in any degree. 

I also found some veiy fexcollent specimens of the peach scab, Clud(h 
sporium carpoplvilmuj on the leaves of some seedling peaches. The spots 
wore small, circular, about 1 to 3 mm. in diameter, dark green to brown. 
The color is even, the margin entire. At first sight the s]:)ots look like 
small numerous apple scab infections. The spots are mostly on the ui)pcr 
surface perhaps, but are on both surfaces on the k'af. 

J. Leto IfEwnT 

Personals. Dr. James T. Barrett, roc<*ntly Associate* in liotany at tlic 
University of Illinois, and Ghi(*f Assistant in Botany in th(* Illinois Ex¬ 
periment Station, has Ix'eii appointed Plant Patliologist in the (^itrus 
Experiment Station and Professor of Plant Pathology in tiu* Graduate 
School of Tropical Agriculture at Riverside*, C^alifornia. 

Personals. John Stevenson, recently a graduate stud(‘nt and assistant 
in the Department of Botany at the University of Minnesota, has been 
appointed assistant plant pathologist in the Sugar Planters^ Experiment 
Station, Rio Piedras, Porto Rico. 

Mark A. Carleton has recently resumed his duties as cerealist in the 
Bureau of Plant Industry, after a year and three months' leave of absence 
as director for the Pennsylvania Chestnut Tree Blight Commission. 
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Orlo A. Pratt, formerly assistant plant pathologist in the Idaho Agri¬ 
cultural College and Experiment Station, has been appointed scientific 
assistant in the office of cotton and truck disease, and sugar plant investi¬ 
gations of the Bureau of Plant Industry. His headquarters and address 
is Jerome, Idaho. 

H. A. Edson of the Bureau of Plant Industry has transfen-ed his head¬ 
quarters and address from Madison, Wisconsin, to Washington, D. C. 

Lewis E. Longely, recently floriculturist at the Washington State Experi¬ 
ment Station, has been appointed scientific assistant in the office of cot¬ 
ton and truck disease, and sugar plant investigations of the Bureau of 
Plant Industry, with headquarters at Madison, Wisconsin, where he will 
be engaged in breeding experiments with sugar beets. 

C. W. Carpentei', sometime assistant bacteriologist in the Vermont Esqwr- 
iment Station, has been appointed scientific assistant in the office of cotton 
and truck disease and sugar plant investigations of the Bureau of Plant 
Industry. C. M. Woodworth, scientific assistant in the same office, has 
resigned in order to undertake graduate work at the University of Wis¬ 
consin. 



NOTICE TO ALL MEMBERS OF THE AMERICAN PHYTO- 
PATHOLOGTCAL SOCIETY 


The annual meeting of the Society will bo held in connection with that 
of the American As'tociation for the Advancement of Science, at Atlanta, 
Georgia, during Convocation week, December 29,1913 to January 2,1914, 
the exact dates to be subject to later arrangement, 

In accordance with a resolution adopted by the Society at its Cleveland 
meeting, the Secretary was instructed to call for titles and abstracts 
of about 200 words, of all papers to be presented at the coming Atlanta 
meeting. Abstracts should be in the Secretary’s hands by Nov, 15 in 
order that they may be published and distributed to members before the 
meeting. 

C. L. Shbab, 

Secretary 


[PBcYTOPATHOLoaT for August, 1913 (8: J97-253, pis. XX-XXII) was issued 
October 2, 1913.] 
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THE IMPORTANCE OF THE TARNISHED PLANT BUG IN THE 
DISSEMINATION OF FIRE BLIGHT IN NURSERY 

STOCK 

V. B. Ste'vi art 
With Plate XXIII 

For the past five summers considerable attention has been given to the 
dissemination of fire blight bacteria or Bacillus amylivorus (Burr.) Trev. 
in nursery stock, by various insects, and the results of some observations 
made have been incorporated into a previous publication by the writer,^ 
Therein it is stated: “It has been definitely proved that aphids {Aphis . 
pomi De Geer) spread the disease and observations during the past two 
seasons indicate that several other sucking insects may disseminate the 
blight bacteria in the nursery. On July 1, 1912, the following species of 
sucking bugs were collected from apple nursery stock by Prof. C. R. Crosby 
of the Department of Entomology, Cornell University: Reduviolus ferus 
Linn., Plagiognathus poUtus Uhler, Platymetopius acutus Say., Empocbsca 
mail Lc Baron, Typhlocyba rosae Linn., Cainpylomyna verbasd Meyers, and 
Lygus pratensis Linn.'' During the past summer, Mr. M, D. Leonard of 
the Department of Entomology, Cornell University, collected the follow¬ 
ing species which should be added to the list: OrthotyVus Jiavosparsus Sahib., 
Chlamydatus associatiis (Uhl.) Rout., Cosmopepla carmfex Fab. and Siph<h 
coryne avenae Fab. 

Among these insects the tarnished plant bug {Lygus pratensis linn.) 
has appeared to be the most important in transmitting the blight parasite 
to healthy trees, and usually it has been the most common insect observed 
on the stock susceptible to the disease. During the month of July the tar¬ 
nished plant bugs are most abimdant on the apples and as a rule the blight 
has become more prevalent in the apples with their appearance. This 
has been especially true for the past three seasons. As determined by the 
experiments subsequently discussed, these insects disseminate the blight 
in the following manner: 

1 Stewart, V. B. Tlie fire blight disease in nursery stock. Now York fCornell) 
Agr. Exp. St a. Bui. 329 : 317-371. 1913. 
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Vibiting blighted tibsuch tlio insists boeomo smeared witli the* gummy 
exudate from tlie blight lesions and oarry bacteria io the tendi'i* twigs. 
Here in sucking the sap the insc'cts imiicture the tissues, thus forming a 
means of entrance for the blight gcu-ms with the result that tlu^ tAvigs may 
soon become infected. 

A number of seedling apples used for grafting purposes were planted in 
the month of April and from each of those several tender shoots develo])od 
which afforded excellent material for the following experiments: 

EXPERIMENT 1 

On June 19, 1913, several tarnished plant bugs, obtain(‘d by sweejung 
wild mustard plants with a not, were smeared by moans of a cam(*Ps hair 
brush with a seven-days-old agar oultm*e of Bncillm aimjhvorm and 
placed on the shoots of three different trees. By means of tlie camel's 
hair brush, the six shoots of two other trees were smeared with the agar 
culture of the causal organism and several iarnished plant bugs placed on 
the smeared shoots. The four shoots of two other seedlings wore smearc'd 
with the agar culture but the bugs were excluded. Also the tarnished 
plant bugs were placed on the five shoots of two other trees which had not 
been smeared with the blight bacteria. 

All trees were covered with wire screen cages, with an outside covering 
of white cheesecloth. The cages were about foui* inches in diameter and 
fourteen inches high. Care was taken not to injure the shoots when the 
cages were being placed over them. 

On June 25 the cages were removed and about 70 per cent of the shoots 
were badly blighted on the trees Avliore both the blight bacteria and th(» 
bugs were present. 

All the shoots on the check trees remained lu^althy exc(‘pt that a slight 
injury, like that caused by tlie tannslied plant bugs, was appartmt on tlu^ 
trees where the bugs wore caged but th(‘ blight organism (*x(*lud(Kl. IHu* 
shoots smeared with the agar cultm*o failed to blight when tla^ tarnish<‘d 
plant bugs were not present. 


EXPERIMENT 11 

On June 27 some of the blighted shoots of the previous experiment show¬ 
ed the characteristic gummy exudation. Tarnished plant bugs, obtained 
again from sweepmg wild mustard, were placed on the diseased shoots and 
the trees covered with the wire screen cages as before. Two blighted trees 
were covered in this maimer. The bugs, ten in each cage, were allowed to 
nm over the exuded shoots for a period of five hours. They were then 
transferred to the shoots of two healthy trees and covered with the cages. 
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At the same time three shoots of a healthy tree were smeared with a 
pure agar culture of the causal organism and several bugs caged over the 
trees for five hours, then transferred to another tree free from blight. 

Ten bugs were enclosed in a cage over a tree with three tender shoots. 

All the cages were removed on July 3, and a large percentage of the 
bugs were still alive. In one cage all of the shoots (three in number) were 
badly blighted where the bugs were transferred from the trees with the 
gummy exudation; in the other cage containing bugs from trees bearing 
the exuding lesions, two of the four shoots were diseased. 

Two of the three shoots were affected where the bugs had been trans¬ 
ferred from the trees smeared with the agar culture. The tarnished plant 
bugs taken directly from the wild mustard plants and placed on the check 
tree produced the characteristic injury of the tarnished plant bug but none 
of the shoots blighted. 

From the experiments conducted it is evident that the tarnished plant 
bugs are able to transmit the causal organism of fire blight from exuding 
blight lesions to healthy shoots. Their importance in the actual dissemi¬ 
nation of the blight bacteria is more strongly emphasized by conditions 
which existed during the past season. 

On May 14, 1913, about thirty blighted two-years-old Kieffer pear 
trees were found in a large block of pears in the nursery row. The infec¬ 
tions had occurred at the tips of the young tender shoots and in several 
trees the blight had involved a portion of the trunks. The diseased trees 
were confined to definite areas and from all appearances the blight had 
been spread by insects. 

Judging from weather conditions the infections had ocurred about two 
weeks earlier during a period of warm weather which was favorable both 
to the growth of the new shoots and also for the appearance of the numerous 
sucking bugs foimd on nursery stock. The infections at the time of dis- 
covi^ry were all considerably advanced, but there had been no spread of 
the disease for some time because of the recent cold weather which had a 
tendency not only to check the activities of the sucking insects but also 
to retard the blight organism. 

About May 1, the Kieffer pears, which are an early growing variety, were 
practically the only pear trees that had made any gx'owth, and at this time 
Professor Crosby reported the presence of a large number of tarnished plant 
bugs feeding on the new, tender shoots. Evidently some of these bugs 
had visited a hold-over canker which was subsequently found on a tree 
in that vicinity. The bacteria in the hold-over canker had again become 
active with the ascent of sap in the spring, causing an exudation which 
furnished a source for new infections when visited by the bugs. 

The other varieties of pears were not attacked because very little new 
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gi'O'vrth had lieon made at tliib time. Oiil}’’ two infoctiom won* found in 
ihe flap]) Favorite; the rcinaiiulor wvre found in the Kic'lfer viU’iety. 
The diboaised trees were removed and all hourees of infoetion eradieak'd. 
Although the bugs were present in abflndauee on these trees for some time 
to follow, practically no more blight occurred in the pear block for the re¬ 
mainder of the summer. It is believed that a severe blight epidemic was 
averted by this prompt eradication of sources of infection. 

The conditions as discussed above emphasize the necessity of remov¬ 
ing all blight infections as soon as they appear. Without the .sources of 
infection, the presence of the various disseminating agents is not so 
important. 

CoENEiiL University 
Ithaca, N. Y. 


EXPLANATtON OF PlATB XXIll 

The bug is shown natural size and enlarged. From a photograph by Pi of. M. V. 
Slingerland. The shoots on the blighted tree, at the right, were inoculated by bugs 
transferred from twigs exuding blight bacteria. The other tree, at the loft, was in¬ 
fested with bugs colleotfd from wild mustard. It did not blight, 'rreea nearly 
natural size. 



Pl\tl XXIII Tnt TutM^iiED Plvnt Bug and iTb Wokk 






BLACK PIT OF LEMON^ 

Clattoh 0. Smi*h 
With Pi,\te XXIV 

This blemish ha's been appearing occasionally for the past three years on 
the two chief commercial varieties of lemons, the Eureka and Lisbon, being 
somewhat more abundant on the latter. The trouble has gradually in¬ 
creased, and is now assuming some economic importance, occurring to 
a linuted extent in all the lemon growing sections of southern California. 
It develops in the grove on tree-ripe lemons during the spring months, and 
does not reappear during the remainder of the year. 

The spots or pits confine themselves entirely to the rind, are circular 
or oval in outline, 5 to 20 mm. in diameter, firm (not a soft rot), reddish- 
brown (isabellinus) to brown (castaneus®) or black. The tissue is de¬ 
pressed somewhat below the bottom of the normal oil glands into the white 
portion of the rind. In the center of the pit is usually to be foimd a thorn 
stab or other injury where the infection has taken place. The line between 
the healthy and diseased tissue is distinct and sharply defined. Professor 
Rolfs' illustration of the withertip fruit spot in his bulletin Wither-Tip and 
Other Diseases of Citrus, etc. would also serve as a good illustration of 
the black pit disease.’ 

These pits, when first observed, were at once associated with Professor 
Rolfs’ illustration and cultures were made to isolate the supposed fungus, 
but these gave negative results. When the trouble again appeared, some 
of the affected tissue was inoculated into healthy lemons that wore left on 
the tree. These inoculations gave a considerable number of typical in¬ 
fections which showed very conclusively that some active organism was 
present. Other cultures were now made in tubes of dilute prune juice 
and in petri dishes of nutrient agar. After a week’s time thirteen tubes of 
prune juice showed no growth, while in three Penicillium had developed. 
In the agar dilution cultures, several suspicious white colomes appeared 
and were transferred to agar slant tubes. From these transfers artificial 
inoculations were made on lemons growing m the open. Successful results 

‘ Paper No. 1, Citrus Experiment Station, College of Agriculture, University of 
California, Biverside, California. 

* Saccardo, P. A. Chromotaxia seu nomenclator colorum. 

* U. S Dept. Agric,, Bur. PI. Ind., Bui. 62, plate 3, fig. 1. 
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appi^ared in about fivo days. The organibm can readily be isolated from 
diseased tisbue and has been repeatedly rcusolated from artificially pro¬ 
duced pits. 

In these preliminary studies the diseased fruits were also kept in a moist 
chamber to favor the development of any organism that might bo present 
and the following observations were made after the diseased lemons had 
remained for some time in a moist chamber. (1) A bacterial exudation 
often appeared at the points where the tissue had been pierced by some 
natural agent, possibly a thorn. (2) Sometimes pits were observed to 
enlarge slightly, and in one instance two coalesced. (3) Cuts made through 
the diseased tissue often showed an exudation at the vascular bundles of 
the diseased rind. An examination of this substance under a microscope 
showed it to consist of bacteria. (4) What appeared to be small pustules 
on the surface of the pit occurred. These gave every indication of the initial 
formation of acervuli, but spores never developed. An examination of 
these and the tissue showed the presence of bacteria. (5) Clouded drops 
of liquid containing many bacteria often accumulated on the surface of 
the diseased pits produced by artificial puncture inoculations. 

Artificial inoculation^ have been made (1) by puncturing fruit with a 
sterile needle and transferring the organism from a pure culture, (2) by 
using a hypodermic syringe, (3) by atomizing the fruit in moist chambers. 

The first two methods have been employed both on fruit in moist chamber 
and that still attached to the tree and subject to normal climatic conditions. 
Successful inoculations have, almost without exception, resulted from punc¬ 
ture inoculation in three to ten days. Some successful ones were also 
secured from atomizing, but here only a very few pits developed, and then 
only on about one-half of the fruits sprayed. The follomng citrus fruits 
have been successfully inoculated by punctures: Eurebi lemon, Valencia 
orange, navel orange, grape fruit and sour limes. These results are sum¬ 
marized in the following tabic. 

Definite spots begin to develop in three to five days from inoculation. 
The beginning of the pit fiirst shows in the tissue immediately surroimding 
the puncture as a slight darkening of the oil glands, soon followed by that 
of the intermediate tissue. The tissue beneath the sxnface of the pit be¬ 
comes discolored with a distinct dark line between the diseased and healthy 
tissue. This diseased condition extends through the rind to the pulp. 
The spots affcer reaching a certain size, 5 to 20 mm., do not increase further, 
except in rare instances, but become depressed, smooth, firm, and of a 
brownish (castaneus) or black color. At the outer margin of the pits 
sometimes a reddish brown zone develops. The black pit of lemon some¬ 
what closely resembles spots found in nature on citrus fruits other than 
lemon, but its identity with these blemishes has not yet been demonstrated. 
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HOW 

INOCULATED 

Diseased 

tissue 

Puncture 

culture 

Hypodermic 

Check 

puncture 

Puncture 

culture 

Hypodermic 

Atomizing 

Puncture 

culture 


Aitificial inoculation on lemons 


LEMONS 

DATE 

EimBONMDNT 

BBSULT 

4 tree ripes 

3/30/11 

On tree 

Positive 

3 tree ripes 

4/11/12 

On tree 

Positive 

2 tree ripes 

5/26/12 

On tree 

Positive 

3 green 

s/ 31/12 

On tree 

Positive 

3 tree ripes 

6/1/12 

On tree 

Positive 

1 tree ripe 

6/3/12 

On tree 

Positive 

3 green 

6/3/12 

On tree 

Positive 

2 tree ripes 

6/6/12 

On tree 

Negative 

3 tree ripes 

9/28/12 

On tree 

Positive 

3 tree ripes 

6/6/12 

Moist chamber 

Positive 

14 tree ripes 

6/6/12 

Moist chamber 

8 Positive 

6 tree ripes 

6/6/12 

Moist chamber 

Positive 

3 tree ripes 

9/28/12 

Moist chamber 

Positive 

3 green 

10/24/12 

Moist chamber 

Positive 

3 green 

10/31/12 

IVIoist chamber 

Positive 

3 tree ripes 

12/6/12 

Moist chamber 

Positive 

4 tree ripes 

12/11/12 

Moist chamber 

Positive 


4/11/11 

.4/23/12 

5/31/12 

6/10/12 

6/10/12 

6/10/12 

6/10/12 

6/13/12 

10/8/12 

6/25/12 

6/13/12 

6/17/12 

10/28/12 

10/30/12 

11 / 10/12 

1/10/13 

1/11/13 


Artificial inoculaiions on other citrous fruits 


HOW 

INOCULATED 

I'BUIT 

DATE 

1 

ENVIKONMBNT 

RESULT 

DATE 

Puncture ( 

3 yellow limes 

6/24/12 

Moist chamber 

Positive 

6/27/12 

culture \ 

3 yellow limes 

6/26/12 

Moist chamber 

Positive 

7/1/12 

Hypodermic 

3 yellow limes 

6/26/12 

Moist chamber 

Positive 

7/1/12 

Atomizing 

7 tree ripe limes 

6/26/12 

Moist chamber 

Doubtful 

7/17/12 

Puncture 1 
culture J 

1 grape fruit 

7/1/12 

On tree 

Positive 

7/18/12 

Hypodennic 

3 grape fruit 

7/1/12 

On tree 

Positive 

7/18/12 

Puncture f 

1 Valencia orange 

6/1/12 

On tree 

Positive 

0/10/12 

culture \ 

3 navel oranges 

11/6/12 

Moist chamber 

Positive 

11/12/12 

Atomized 
Puncture ( 

3 navel oranges 

4 Valencia 

11/6/12 

Moist chamber 

Negative 

12/0/12 

culture \ 

oranges 

11/11/12 

hloist chamber 

Positive 

11/20/12 


The black pit organism in yotmg agar cultures is actively motile by a 
single polar flagellum (Pitfield’s stain). It measures 1 micron or less in 
shorter diameter and is two or three times as long as broad. It is usually 
single, may be found in pairs, but has only very rarely been observed to 
occur in chains. No spores or capsules have been demonstrated. 
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On slant lubes of standard nutiicnt agar the growth is pcail gray, thm 
and spreading. In standard nutiient agar dilution cultures the surlace 
colonies appeal in two to three days at 26 to 2y®C. They are gravish-whitc, 
circular, 2 to 2.5 mm. in diameter, with rather indistinct entire margins, 
the whole structure of the colony being composed of very fine granules 
as seen with a low power of a compound microscope. The deeper colonies 
appear bi-convex in shape. 

On standard 10 per cent gelatm a stratiform type of liquefaction occurs 
rather slowly, and a white precipitate is deposited on the unliquefied sur¬ 
face before liquefaction is completed. Bouillon is clouded rather densely, 
producing a ring-hke formation on the sides of tube at the surface of the 
media. In some of the sugar bouillons a definite pellicle is formed at the 
surface. The organism is aerobic, no gas forming during thirty days in all 
the sugars tried: dextrose, lactose, galactose, saccharose, maltose, glycerine 
and mannite. 

On potato cylinders the growrth is at first white, but changes to a pearl- 
gray color; a grayish staining of the cylinders also occurred, while check 
tubes retained their white color. 

Indol was shown to be formed in ten days in Dunham solution, incubated 
at 26 to 2rC. 

On sterilized orange and lemon rind there is a characteristic growth that 
differs from the pearl-gray color that is produced in other media. • At 
first this appears to be straw color (stramineous),^ but in two weeks has 
changed to a putty color, and in one month has become dark fawm.^ The 
rind has also darkened, becoming at the end of thirty days a chestnut 
brown. In artificial puncture inoculations on lemons in a moist chamber 
piled-up putty colored® drops of bacterial growth often accumulate at the 
surface where the original punctures were made. On 3 per cent glucose 
lemon agar (a decoction of lemon rind), and on this same agar diluted 
with an equal part of standard nutrient agar, the same colored bac^terial 
growth is formed as on lemon and orange rind. Transfers of this colored 
growth back to standard nutrient agar develop the pearl-gray color again. 

In milk and litmus milk the tubes at first show no change, but gradually 
become intensely alkaline and clear without the separation of the casein. 

Bacterium citriputeale nov. sp. 

Latin diagnosisJ Baculis cylindricis apicibus rotundatis, solitariis aut 
geminatis, 2-4 x 0.6-1/*, mobilibus, aerobiis, neque capsulas neque sporas 

♦Saccardo. Loc. cit. 

«Danthenay, Heriri. Eepetoire de oouleurs, pp. 311, 307. 

*Danthenay. Loc. cit., p, 311. 

’ Translated through the kindness of Prof. W. A. Setohell* 




pLMi X\I\ JiLV(K Pi I or Llmont 

Fig 1 Cfclatin tuhob showinft paitial hquoladion and -white doposh on un- 
iKjuefied poition 

Fig 2. Navel oiauge inoculated with puie cuHuie punctuic, j,ikI kept in a 
moist chamber foi da\s 

Fig 3. Punctuic inoculations with sled needle, of lemon on lice ten da>b time 

Fig 4 Two tioe-npe lemons moeiilated on tiee b\ h>podeinuc iniection, bcvon 
davs development, one lemon as check 

Fig 3 Black pit as found on lemon ttecs natuial infection 
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formantibus, in medio saccharino aerem non producentibub, putea depressa, 
discolorata, 5-20 mm. diam. in cortice fructus Citri Limoni in ditione Cali- 
fornicnai incolentibus. Coloniis superficialibus in agar-agar margari- 
taceo-griseis, orbicularibus, 2-5 mm. diam. post dies 3 apud 26*-29*C. 
ineubatis, levibus, nitentibus, marginibus integris; in cylindricis Solani 
tuberosi cultis, margaritaceo-griseis cum evidenter dLscolore et cum colore 
griseo augmento; in lacte sterili cultis primo non mptantis sed actate pro- 
vectiore alkalinis lucidisque sine “casein” segregatione: in solutionem 
“Dunham” dictam in dies 10 “indol” formantibus; in gelatinam cultis 
liquationem stratiformen inducentibus; in cortice fructus Citri Limoni 
inoculatis, putea profunda typica 3-15 mm. diam in dies 3-10 facientibus. 

SOUTHBBN CaMPOBNIA PlANT DISEASE LaBOBATOBT 
Univbbsitt op Calipobnia 
Whittieb, Calipobnia 



PEODUCTION OF SECONDAKY BPORIDIA 
BY GYMNOSPORANGlUMi 

C. H. Cbabill 

With One FiatrsB in the Text 

In the spring of 1913, while conducting investigations on the cedar rust 
fungus, the writer observed the production of secondary spores by the 
germinating sporidia of Gymnosporangium jumpen^irginianae Schw. 
These spores have been designated “secondary” sporidia to distinguish 
them from the primary sporidia from which they originate.* The follow¬ 
ing observations upon the development of these spores have been made. 

On March 28, 1913, some “cedar apples” were gathered and placed in 
a moist chamber. The following day highly gelatinous tentacles had been 
put forth and teleutospores in abundance were secured. Some of these 
teleutospores were placed in hanging drops of water and ejoimined from 

e & er-i><^> 

SAM. 3:30 12 M. 145 RM. S RM. 5 PM. 

Fig. 1. Successive stages mthe production of a secondary spoiidiuiu from a pri¬ 
mary sporidiuni. 

time to time. They germinated in the ordinary way with the production 
of four sporidia on the promycelium from each teleutosporo cell. 

On March 30 it was noticed that some of these sporidia had germinated 
and instead of producing vegetative hyphae had each produced on a short 
sterigma, a secondary spore identical in shape, color, and markings with 
the primary spore but slightly smaller in size. 

This aroused suspicion and more hanging drops were prepared. The 
production of secondary sporidia was observed in all cases. On April 10 
the following note and the accompanying drawings were made. 

* Paper No. 27 from the laboratory of Plant Pathology, Virginia Agricultural Ex¬ 
periment Station. The writer is indebted to Dr. H. S. Beed for criticising this 
paper. 

*Kunkel, Otto The production of a promyoelium by the aecidiosporcs of 
Caeoma nitens Bnrrill. Bui. Torrey Bot. Club 40: 361-366. fig 1 1913. Casual 
mention is here made of the production of secondary sporidia by Caeoma nitens 
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Some Van Tieghem cells were prepared with distilled water and inocu¬ 
lated with sporidia from cedar apples made gelatinous in a moist chamber. 
One of these showing a good field was clamped under the microscope and 
watched all day. Each sporidium germinated as follows: A budlike 
process was put forth at some point on the sporidium wall. There seemed 
to be no definite place to put forth this bud. The bud elongated and 
the protoplasmic contents of the sporidium extended into it. After grow¬ 
ing about 10-25 microns long the bud became pointed and tipped with a 
little globular body which swelled rapidly and became a secondary sporid¬ 
ium into which the contents of the primary sporidium flowed, leaving the 
latter empty and hyaline. The secondary sporidium thus produced re¬ 
mained attached to the old sporidium in one case only about an hour. 
Usually they stayed attached much longer. The process on which the 
secondary sporidium is borne is virtually a sterigma identical in appear¬ 
ance with those on which the sporidia of the promycelium are borne. The 
secondary sporidia then germinated producing vegetative hyphae into 
which the protoplasm flowed. Beyond this no growth took place and the 
spore and mycelium finally collapsed. 

Observations were continued throughout the period of spore production 
by the cedar apples and almost invariably the production of secondary 
sporidia took place abundantly. 

In two instances, however, April 16 and 19, a large percentage of the 
sporidia set for germination in hanging drops produced vegetative hyphae 
directly, without the intermediary production of secondary sporidia. The 
sporidia used for these two germination tests were secured from cedar apples 
which were drying after-having become gelatinous in a moist chamber. 

Much difficulty was encountered in preparing permanent slides prop¬ 
erly stained with which to record the process of secondary sporidia pro¬ 
duction. The following method finally gave good results. 

A quantity of teleutospores was placed in water in early morning and 
a mount was made every half hour during the day. 

1. A few loops of the material were transferred to a cover glass and 
allowed to dry in the air. 

2. As soon as dry it was covered with cold carbol-fuchsin for three to 
five minutes. The secret hero is to get the stain on as soon as the material 
is dry. 

3. The excess of stain was removed by carefully dipping the cover glass 
into water. 

4. The cover glass and material were then allowed to dry in air. 

5. As soon as dry the preparation was mounted in balsam on a slide. 

By this method a good series of slides was obtained showing all stages 

in the production of secondary sporidia. 
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The production of &econdary sporitlia scorns to be the rule, and direct 
germination or the production of a germ tube directly from the primary 
sporidimn the exception. The question naturally arose, wluit are the con¬ 
ditions which determine whether the germination of primary sporidia is 
to be direct or indirect? As we noticed before, when tolcutospores are 
placed in hanging drop they produce sporidia which in turn immediately 
produce secondary sporidia. This has been repeatedly observed. Again, 
if sporidia are produced on the cedar apple, allowed to dry, and then placed 
in hanging drop, a large percent of them produce germ tubes directly, 
while only a small number produce secondary sporidia. This was twice 
observed, April 16 and 19. 

Later in the season when the warm rains began, it was noticed that when 
several consecutive days of rain occurred and the cedar apples were kept 
moist for a long time the teleutospores germinated with the production of 
sporidia which in turn produced secondary sporidia abundantly m situ. 
When, on the other hand, a shower was followed by sunshine or wind and 
the cedar apples dried up rapidly, primary q)oridia were produced in 
abundance and shed as soon as dry. If these dry primary sporidia were 
collected and placed in water they germinated, some producing germ tubes 
directly and some producing secondary sporidia. 

The indications are that, when kept continually moist from the time of 
production, the primary sporidia will produce secondary sporidia and that, 
when the primary sporidium becomes dry immediately following its pro¬ 
duction, and subsequently wet, it m4y germinate either directly or indi¬ 
rectly. The extent of the dryness may be the determining factor. Fur¬ 
ther investigations will be made. * 

Are the secondary sporidia able to survive a drying or resting period 
before germination? Arc they pro<lucod when conditions for infection 
are not good and are they able to tide the frmgus over until conditions are 
good? These questions remain unanswered. 

It is barely possible that in case a primary sporidium germinates in an 
uncongenial environment, on the ground, for example, or on foliage which 
it cannot infect, that a secondary sporidium may be produced, which when 
dry might be transferred by the wind to an apple leaf and there in the 
presence of moisture cause infection. This, however, is mere speculation 
and no doubt will justify further inv6S%ation. 

The production of secondary sporidia has also been observed by the 
writer in Gymnosporangium daoipes. This phenomenon may be common 
to other species of Gymosporangium. 

BtA-OKSBUBa, ViBGINrA. 



A PRELIMINAEY NOTE ON POLYPORUS DRYADEUS 
AS A ROOT PARASITE ON THE OARi 

W. H. Long 

BuUiard in 1789 figured and described under the name of Boletus pseudo- 
igniarius a fungus which most European mycologists believe is the plant 
now called Polyporus dryadeus. In 1796 Persoon described it under the 
name of BokPus dryadeus, while Fries in 1821 first named it Polyporus dry¬ 
adeus. Since then repeated references to this fungus have been found in 
European mycological literature, but nothing was written concerning the 
rot produced by it till Robert Hartig in 1878 described a heart rot of oak 
which he attriWed to Polyporus dryadeus. A careful study of Hartig’s 
figures and of his description of the sporophorc, which ho found asso¬ 
ciated with the heart-rot so accurately described by him, is sufficient to 
convince anyone who is familiar with the true P. dryadeus that Hartig’s 
fungus was not Polyporus dryadeus. 

The fungus with its associated rot as described by Hartig is imdoubtedly 
identical with the heart-rotting fungus known in America as Polyporus 
dryopMlus and found by Hedgcock associated with a whitish piped rot 
in oaks. P, dryopMlus has one character that is unique and not possessed 
by any other polypore known to the writer, viz., its sporophorc has a hard 
granular sandstone-like core, exactly as described by Hartig in his article 
on P. dryadeus. This hard core extends back some distance into the tree 
in oaks. It is usually irregularly cylindrical while in the tree, but on its 
emergence from the tree it swells into a tuberous or spheroidal mass and 
finally occupies the central and rear portion of the fully matured ^oro- 
phore. This core usually has white mycelial strands ramifying through 
it. The sporophorc of Polyporus dryopMlus therefore has normally three 
distinct kinds of structures; (1) the hard granular core; (2) the fibrous layer 
which surrounds this core except at the rear; (3) the layer of pores or 
tubes on its lower side. Specimens are often found, however, especially 
in the western part of the United States in which this fibrous layer is en¬ 
tirely absent between the tubes and the core. 

The sporophore of Polyporus dryadeus never has this granular core; its 
context is nearly homogeneous and of a corky-fibrous structure. Another 
difference between these two spedes is the location of the sporophorcs on 


‘Published by permission of the Soorotary of Agriculture. 



286 


PfIYTOPATIlOLOGY 


[VOL. 3 


tho host trc(^ In P, (hijadeus they are attiiohed to the exposed roots or 
to the trunk of the oak at or very close to ilie ground, while' in P. dryophi- 
his, the sporopliores are usually found higlu'r on the bole of the tre'i'. 

Polyporus dryopliiliis is known in Europe' under at least three' elilTereni 
names, viz., P. fvlvus Fries, P. friesii Bre'sadola, and P. vulpinus TVies. 

The last is the name given to the form of P. dryophilus foimd e)n specie's 
of Populus. Authentic specimens of P. vulpimis from Finland and 
Sweden were seen by the writer in the Nc'W York Botanical Gardens. 
The wi-iter has also seen specimens of this fimgus on species of Populus 
from three different localities in the United States, viz,, from Maine (in 
the New York Botanical Gardens), from New Hampshire (in the Her- 
bariiim of Harvard Univei‘sity), and from Colorado (in the Lal^oratory of 
Forest Pathology at Washington, D. C.). This fungus on Populus agrees 
in all essential characters with the form of P. dryophilus found on oak. 
The hard granular core is always present but is formed between the sap- 
wood and the bark since the fungus is able to rot the sapwood as well as 
the heart wood of this host. 

Through the kindness of von Tubeuf, the writer obtained a European 
specimen of Hartig’s so-called rot of P. dryadem in oak. It is imdoubtedly 
the rot produced by P. dryophilus. The writer has repeatedly found the 
sporophores of the true P, dryadeus associated with a white sap-rot of 
the roots of oaks under such circumstances that there could be no doubt 
that P. dryadeus was the cause of this root-rot. 

The roots and the stools of twenty oak trees attacked by this fungus 
were examined and the various stages of the rot studied. Tlio disease' 
was found in the forests of Arkansas, Texas, Oklahoma, Maryland, and 
Virginia. 

The first evidence of the disease* is a reddish brown discoloration of the 
inner bark and cambium. As the rot progresses, watery brownish arc'as 
appear on the surface of the sapwood and in its outer layers. This dis¬ 
coloration gradually spreads until the root is affected to its cc'ntor. In the 
final stage of the rot, the color becomes white or creamy white*. In all the 
uprooted trees examined, the disease began in the lower ]>ortion of the 
roots and spread upward toward the stool of the tree. The rotted roots 
become brittle and are therefore easily broken and the tree uproot('d in 
a windstorm. 

The rot in all the trees examined did not extend any distance into the 
heartwood of the trunk proper above the collar of the tree, even when the 
large roots were rotted throughout. 

The writer found Polyporus dryadeus attacking the roots of Quercus 
texam, Q. nigra, Q. alba, Q. vdutina, Q. minor, Q. rubra, and Q. prinus. No 
rhizomorphs of any kind were found associated with this rot, either beneath 
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the J>ark, or on the surface of the diseased roots, or ramifsdng in the ad¬ 
jacent soil. 

Authentic specimens of Polypmis dryadeus from America, England, 
France, Germany, and Austria were examined by the writer and a careful 
comparison ^vith the material used as the basis of this article showed that 
the American fui^s under discussion is undoubtedly identical with the 
European plant known as P. dryadeus. 

Polyporm dryadeus is therefore a root parasite on the oak producing 
a white sap and heart-rot in the roots. 

In the majority of cases only old trees or trees much suppressed and 
growing under unfavorable conditions were found attacked by this fungus. 
The disease does not seem to spread readily to adjacent trees. 

The writer in a subsequent article will give a more detailed discussion 
of this fungus. 

U. S. Depaetment op Agbicxjltuee 
Washington, D. C. 



CONTROL OF APPLE BLACK-1{()T 

Frcdeuick a. Woe*' 

The fungus, Sphaeropsis malornin Peek, is (luite widely known through¬ 
out the United States yet it is generally considerc'd ns of minor importance 
as a rot of apples. It more frequently manifests itself as a canker on the 
trunk and limbs, or as a leaf sijot, being soinetimes so severe as to result 
in the premature defoliation of the trees. Attention has recently been 
directed to it, however, because of its destructiveness as a fruit rot in 
certain commercial apple orchards in Northern Alabama. Since it is not 
apparent from available literature tliat there is any exact experimental 
data relative to its control, and since more or less Horious annual losses are 
incurred from its ravages, some work upon its control, has been initiated. 
It is the present purpose merely to give in a preliminary way some general 
statements that seem to be warranted from the results already obtained. 

These experiments are being conducted near Fort Payne, Alabama, in 
an orchard of eight thousand trees, consisting in the main of Black Ben 
Davis, Champion, Delicious, and Early Harvest, of which the first appears 
to be the most susceptible to black rot These trees arc vigorous, well 
pruned, remarkably free from cankers, and the ground is in an excellent 
state of cultivation. Very considerable losses were occasioned in this 
orchard, in 1912, from bitter rot. This disease together with black rot 
seems to over-winter, so far as present observations go, on mummified and 
fallen fruits. A power sprayer, in which a pressure of two hundred pounds 
was maintained, has been used throughout the operations. 

During last season commercial lime sulphur aluu(‘ was used as a fungi¬ 
cide. Suffice it to say that it proved entirely inefTcctive against either 
blackrot or bitter rot, iire^ectivo of the time of application and the number 
of applications, hence its use cannot be recommended, at least under south¬ 
ern conditions. During the present season Bordeaux mixture, 4-4-50, 
has been used. The first application was made about the middle of July, 
upon the first appearance of l^e disease as a small dark spot in the bud end 
of some of the apples. A second application was made two weeks later to 
iiffiure complete protection against subsequent infections. Most satis¬ 
factory results were obtained from this work, in view of the fact that the 
number of diseased fruits, upon the Champions, was less than one per 
cent. Only 85 per cent to 90 per cent control was obtained with Black 
Ben Davis. This loss could, no doubt, have been lessened had the first 
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iipplication been made ten days earlier. The losses from bitter rot were 
inappreciable although lliis disease entailed severe losses in some sections 
of fhe state. 

These investigations have definitely shown that the black rot of apples 
can be controlled in Alabama by the timely application of Bordeaux mix¬ 
ture. Waite controlled the disease in 1901, and Scott in 1905, in connec¬ 
tion with bitter rot experiments^ in Virginia. Two applications only of 
3-3-50 Bordeaux mixture were required. In view of the fact that apples 
adjacent to old mummies are generallj’ the first to show the disease, there 
is no doubt that they arc the primary source of infection. Further, the 
affected leaves do not seem to be responsible for the spread of the disease 
to the fruits, since mature pycnidia seem to occur only on old fallen leaves. 
On this account sanitary measures relative to the collection and destruc¬ 
tion of all diseased fruits, both fallen specimens and mummies, cannot be 
too strongly recommended. If, in addition, the leaves are plowed under 
during winter or early spring, one may reasonably expect very effective 
black rot control from two timely applications of Bordeaux mixture. 

Alabama Polytechnic Institute 
Aububn, Alabama 

* Scott, W. il., and Rohroi, J. B , Apple leaf spot caused by Sphaei opsis malorum. 
V. S. Dept. Agr., B. P. I. Bui. 121:17-54. 190S. 



PHYSALOSPORA CYDONIAE 

Lex R. IIbslch 

With Plate XXV and Two Pigurds in the Text 

In connection with studies on the New York apple tree canker several 
interesting problems have presented themselves. Among these may be 
mentioned: parasitism of Sphaeropm malorum Berk.,’ the identity of the 
organism, the comparison of different strains or races, the relationsliip of 
Sphaeropsis to Diplodia, and the question of the perfect stage. The object 
of this paper is to discuss the ascomycetous form of the fungus and to pre¬ 
sent the results of the investigation. 

FUckeP in his description of OUhia pyri states that the pycnidia are very 
similar to those of Diplodia psmdo-diplodia and Diplodia malorum. Dela¬ 
croix* is of the opinion that the former species is the same as Sphaerop¬ 
sis malorum Pk. and unites the two under the name Sphaeropsis pseudo- 
diphdia (FUckel) G. Del. The justification of this move will not be 
discussed here. It is desired merely to call attention to Pfickel’s suggestion 
that Otthia pyri may be the perfect stage of the pycnidial form in question. 
Shear * cultured ascospores of Melanops quercuum [Bolryosphaeria ficli- 
ginosa (M. & N.) E. & E.] and obtained pycnidia bearing spores of the 
Macrophoma or Dothiorella type which later turned brown and some of 
which became once-septate, corresponding to Sphaeropsis vUieola P.ass. 
and S. pechiam Thilm. He states fuilihor that these simros also agree 
morphologically with tS!. malorum Pk. and D. psetido-diplodia. In a few 
cases he found another form of pycnospore in the some* pycnidium with the 
Sphaeropsis spores; these were small, hyaline, cylindrical, 2 to 3 by lju, 
and were observed in the hosts and not in the cultures. Amaud® oliscrv- 
cd an ascomycete associated with S. pssudo-diphdia (Piickel) G. Del. 
which he named Physodospora eydoniae Amaud. His opinion, based eu- 

* The synonomy is given by Edgerton, C W., Two little known Myxosporiuiub. 
Ann. Myo. 6:48-63. 1908 

‘Fhckel, Symboliae Myoologicao 1869:307. 

* Delacroix, G., Sur I’identite reele Sphaeropsis malonun Pk. Bui. Soc. Myc. France 
19: 360-862. 1903. 

* Shear, C. L., Life history of Melanops quercuum (Schw.) Rehm. forma vitis Sacc. 
Science n. s. 31: 74S. 1910. 

* Amaud, G., Notes phytopathologiques. Ann. L’Eeole Nat. Agr. Montpellier 
IS: 9. 1912. 
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tiroly on association of the two organi&ms, is that the latter is the perfect 
stage of the former. He makes no mention of pure culture work with 
whicli to verify his statements. 

The wi'iter has made repeated attempts to find the ascogenous form of 
Sphaei'opfiifi malonm Berk, but had been unsuccessful until a few months 
ago. Affected leav(‘R which had over-wintered on the ground of badly in¬ 
fested orchards have been examined, but these showed only the pycnidial 
form of the fungus. The older portions of the cankered spots also have 
been examined but these likewise failed to reveal the desired stage. Again 
alfected leaves, twigs (some exposed and some others in jars,) and pure 
cultur(^s from pycnospores on various solid media (potato agar, oat agar, 
etc.), hav(' bo(‘n over-wintered with the hope that the pcrithecia might be 
developed. So far, however, such fruit bodies have never appeared. 

In Feb^uar}^ 1913, diseased apple twdgs were received at the Department 
of Plant Pathology at Cornell University from the Stark Brothers Nxir- 
seriew and Orchards Company, Louisiana, Missouri. It has since been 
learned that the specimens originally came from Croton-on-Hudson, New 
York. Free-hand sections and crushed mounts, in the majority of cases, 
showed only the pycnidial stage of l^phaeropsis malorum Berk. Occasion¬ 
ally, however, an immature ascomycete was observed. The twigs were 
placed in a moist chaml)er and, after a few days, mature asci were devel¬ 
oped. Small bit s of bark were imbedded in paraffin, and were subsequently 
sectioned and staincxl. Fortunately a Very few perithecia were present 
on the prepared slides. Further search on one of these twigs revealed 
a few lierithocia w’hich, while standing entirely separate from one another, 
wxTo more or loss grouped in local regions on the bark. The ascospores 
wer(‘ isolat(Hl and cultured at once. 

Two methods of isolation were used. In the one case, single perithecia 
wx^ro n^movx'd, tinder the hand lens, with a flamed scalpel and promptlj'’ 
placxxl in a pelri dish in a drop of stoile water. Thxy were subsequently 
(‘rushed and the jilate poured with warm agar. A gentle shaking of the 
dish was sufTiciont to scatter the spores and asci. In some cases single 
aseopores, in others single asci bearing mature spores, were marked by aid 
of the low i)()wer of the microscope. Germinations followed in a few hours. 
Single spores or asci were then transferred to sterile tubes or flasks of agar 
and allowed to grow. The second method followed in isolating wafe by 
a modification of the process described by Barber.® Perithecia were crush¬ 
ed in a drop of sterile water on a flamed slide and the moirnt placed under 
the low power of the microscope. A small glass rod, about fifteen or 
twenty cm. in length and with a bore of about 3 mm. was drawn to a cap- 

® Barber, Marshall, A., On heredity in certain microdrganisms. Kansas Bci. Bui. 
4: 3-48. pis. 1-4. 1007. 
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ilUiry ti]> tit one (nnl; 1o "the opposii<' eml was fi(i(‘<l a piece' of riiblx'r 
tubing, about 40 or 45 cm. in b'ngtb. Tli(‘ fm* end of ltu‘ laH(*r was ])laeed 
in tlie moutli while' the fonnc'r was inanipulaled by the hand l^y careful 
handling of the apparatus it was possible lo pick out singU' asco])ores. 
These were then planted in a elrop of sterile' walcT in a pedri elish and the' 
plate poured as in the first method of isolation. Further pro<*edare was 
as in th(' first methoel. 

On March 6, 1913, six plantings of ascospores in as many plates of +10 
nutrient agar ^ were made. On the same date several cultures of pycno- 
fepores from thi' same twig were also made' using the same' kind of media. 
The ascospore cultures grew slowly the hyphae remaining grayish in color. 
After sixty days the mycelium had covered only about two-thirds of the 
surface of the dish, with no evidence of fruiting (pi. XXV, fig. 8). The my¬ 
celium in the cultures from pycnospores grew rapidly, soon turning dark 
brown in color. Pycnidia bearing mature spores appeared after a period of 
about one week (pi. XXV, fig. 8). On March 10,1913, bit s of mycelium from 
the edge of the ascospore cultures were transferred to Erlonmoyer flasks 
containing oat agar. At first the color of the growth was grayish, as on 
the nutrient agar, but soon it became dark brown. On April 19, pycnidia 
were observed; they proved to be similar to those obtained in culture from 
pycnospores. The original ascospores cultures on nutrient agar were al¬ 
lowed to grow until they had dried out but no fruit bodies developed. 
Subsequent transfers were made from the ascospores cultures on nutrient 
agar under the following dates with results as indicafed: April 15, to oal 
agar,® mature pycnidia after eight days; April 28, to oat agar, pycnidia 
after ten days; April 28, to potato agar,**pycnidia after eighte('n days or less. 

Isolations of ascospores were made again on April 10,1913, using potato 
agar instead of nutrient agar; after twc'lve days matun' pycnidia w<'r<' fouml. 
Subcultures to oat agar devc'loped pycnidia aft(*r a few days. Again, 
isolations of ascospores on April 17 and April 23 in potato agar, dev(*lope(l 
pycnidia within eleven days. 

It should be noted that pycnospores and ascospores have vc'ry differ¬ 
ent types of growth on nutrient agar. To verify these results cultures 
were made as follows: (1) Ascospores isolated on March (5,1913, gave only 
scant growth on nutrient agar; (2) transfers from (1) to oat agar on March 

’ This medium was made according to the directions given in Frost, W.D. A 
Laboratory Guide in Elementary Bacteriology. 3rd Ed.: 16. 1907. 

® Oat agar made according to O, P. Clinton. Report of Botanist. Conn. Agr. 
Exp. Sta. Kept. 1909-1910 : 760-761. 1911. 

® Formula for potato agar: Wash and pare one medium sized potato and cook in 
double boiler for an hour. Filter and to filtrate add five grams of glucose, thirty grams 
of agar and make up to 1000 cc. with distilled water. Cook thoroughly over free 
flame, tube and sterilize. 
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10 showed fruiting in a few days; (3) transfers from (2) on April 15 and 
April 28 back to nutrient agar, gave again only a scant growth as in (1); 
and (4) transfers from (3) back to oat agar gave pycnidia in a few days. 

In any such culture work contaminations are likely to bring about mis- 
It'iiding r(\sults. It appears, however, that if in the original transfers of 
ascospores to nutrient agar pycnospores had also been carried, the result¬ 
ing cultui’e would have shown semblance to that obtained by planting 
pycnospores. In any ease the growth from subsequent transfers make 
it very apparent that this possibility was eliminated. 

During the past summer several inoculations have been made with cul¬ 
tures from the ascospores of the ascomycotous fungus. The apple, pear, 
quince, crab apple, and other plants were inoculated, in each case wounds 
being made to serve as infection courts. Three varieties of apples, namely 
T'wenty Ounce, Bahhvin, and Chenango Strawberry, were inoculated be¬ 
tween May 20 and July 16, 1913. Eleven sets of experiments involv¬ 
ing about seventy incisions were made, all of which gave positive infections, 
the checks remaining healthy (pL XXV, figs. 2 and 3). On Duchess 
p('ar limbs only one sot of inoculations, involving nine incisions, was made, 
but cankers were produced in every case, some of them attaining greater 
size than those produced on apple (pL XXV, figs, 4, 5, and 6). The re¬ 
sults on quince w('re unsatisfactory since but one infection was obtained 
out of five inoculations. On crab-apple twigs three incisions gave posi¬ 
tive results, while all other attempts to infect failed on the several plants 
inoculated. 

In June, 1913, an ascomycete on Hamamelis Virginia was found. It so 
so closely resembled morphologically the ascomycete on apple twigs that 
(*ultures were promptly made. Isolations on June 2, in potato agar, with 
sub-cultures on oat agar, gave pycnidia after fifteen days; they were mor¬ 
phologically similar to those of Sphaeropsis nialoruM Berk. On June 20 

st'cond isolation gave i^yenospores after about ten days. About twenty- 
five (lifTc'reiit inoculations were made on all the plants mentioned above 
hut no inf(‘ctions oeourred. It is difficult to explain the failure of these 
inoculations. However, it is possible that there are biological races in the 
aseomyeetous stage. 

The peritheeia are usually scattered, standing separate from one another. 
Hometimos, owever, two to four fruit bodies are aggregated together, but 
no stroma has ever been observed. They are buried in the cortical tissues, 
protruding at maturity by a short, papillate ostiole. Their form is glo¬ 
bose to sub-globose, measuring in the vertical diameter from 180 to 324 
by 300 to 400 a 4 in the horizontal diameter, averaging about 225 to 325/i 

1 ). ... 

The asei are abundant; they are usually clavate, though sometimes 
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t( 7 Klm^»: to l)( t\lmdiKxl me isuiini’21 in >2 1)\ HO to 1 ^()/x 1 lu lip oi 

the isin ]s thi(k<ri((l, lu)\\(\ei i <ouipl<l( ( mil lioni th< iniK i a\ dl to 
the outside Ins not b((n ol)i( iv(d onl\ i suf»^,(stu)n oi mk h h is Ixi !i see u 
even ittei Ihc peiitheen hid heeii kipl ni i inoisl dumbn loi s(\(i d 
houib (hg -2) L\aj.uinitions lUiide xt shoil mt(i\ ils show Hut tluu is 
piobabh ‘X gelatim/cition ol the^ asei md lint llu spoKs (stipe sub- 
bequont to this piocess \t the xpex ol i pciitlKeiiim whieh his bttn 
subicctcd to moist chambti conditions mi> be lound i whitish, geliti- 
nous mxss whieh is onl^ the ascos])ousimbedded in igelitmous subst ui< ( 
If ficc-hand sections xic mxdt, the basal poition ol sueh a liuil body shows 
a gelatmous mass in whieh are buiiod a few xstospoics xnd wliat appeal 
to be the remains ol the old asei 



I r< 1 Pei ithccium of sxlospoi i e :ydoni le ( imc i »lii< lel i di iwm^ 

The ascosiKins aie' ellipsoidxl or oiteu they an inetpulalei il (hg 2) 
They ate hyaliiu' to gicemsh-yellow, imasiuuig liom 10 8 io 15 2 by 2i t 
to 34 2iu averagmg 11 5 by 28/< lu the tlry eondition the mitt iml shows 
spores with a vei> thm gelatinous shexth, but iftci being undei a satu- 
ratured atmosphcie lor a few houis, the she xth becomes verv bio*id ind 
evident The arr<xngcment oi the spoics in the ascus tends to be moie or 
less bifeeiiate (fig 2) Gcinunation has been easily olitained in wxtci md 
m nutnent, potato and oat agars Paiaphyses arc distinct and aie oc¬ 
casionally branched near the tip Not inlrcKiueutl}' the apex shows a 
tendency to be clavate (fig 2) 

The characters just described seem to ielate the fungus to the genus 
Physalospora The presence of the gelatinoub sheath alxnit the spoics 
buggestfa the fanooly Masfaanaccae Howe^ver, this eharactei is not pio- 
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lumncul in (li(‘ <in condifion nnd is not n'Kiirdfsl a,s suffitnnnt to wamiut 
oInnsiru'atioH in iliih family. AcoordinK lo W’^infi’r*" in corlain HiX'cii's of 
I’liywduspora, c.g.. I\ fcHlitcm (I/d).) Sacc. mid l\ fallacimi Haw*., a (liiii 
f^clalinous siasdli is present about the asisispores, so tluit (lie speeies w(‘ 
luw under eonsideration is not exeepliona! in this resiMsd. 

Mills and Mvirliari’i in their disenshiou of lintl'jjOKpfmria fiiliijitma 
(M. N".) M. tt M. stale that fornns of llie species lacking a stroma have 

Ihsui nMnoved to the genus Idiysalospora. Until a more satisfactory sys¬ 
tem of elassilicatioii is at hand, there si'ems to be no 
si'i’ious olijc'ction to flu' gi'uerie name which the witer 
has st'lected. 

The problem of selecting a specific nam<‘ is .sonw'what 
perplexing. The organism with which the writcT is 
dealing strongly rescnnhles P. cydoniae Aniaud hut we 
hav(‘ not seen his type' imitc'rial and there reimiins the 
(juestion of whetilu'r his fungas has not been previously 
d(*seribed. In this connection a few siK’cic's which sug¬ 
gest this possibility nuiy bi* noted: P. vuiaxin M. & 15. 

P. fcHiuaw (Lib.) Siwc. and P. niyfupiinrUdd Homell, 
th(‘ last on limbs of Pyriin imhia jwcording U> Kaeeardo.'“ 

Until further data are at hand the writc'r is inclim>d to 

t 

accept tentatively th('name c//do«/rtc Ar- 

naud. With regartl to Mvlampn qwrmon (Hchw.) ISidiwlng* 
llelun forma «7/« Hacc. discuasc'd by Shear, it may be 
said that this organism eleai'ly belongs to a stroma-forming gniup of 
Hplumriales, and would appear to be a dilferent form tliau Phytudospora 
rydonkw Aruaud. It has been mentioned elsewlu're in this paper that 
Slu'ar found ano(h(*r form of pycnospore intc'rmingled with tho Hphaeropsis 
spores on tbe host. No such structures have ovc'r been oliserved in the 
organism studied by tin* writc'r. 

OoKNKI.Ii UnIVKUSITY 
Itii.vca, N. V. 

Wilder, (},, Die Pilsse. niibenliDrsl’s Krypt-ldorn 2; 41(1. 18H7. 

" Kllis, ,f. 1$. and Kvc'rhart, b. M., North American I’yrenomyeotoH. p. 517. 

** Maecardo, P. A., Hylloge Fungorum 18: .H73. 180S. 
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PREVALMN(1^] OV PV(^N<)SI><)l{MS AM) 
OK THE (IIIOSI'NUT HLKIHT KI’N(i(*S 
I)ni{IN<J THE WINTKIK 


F. D. II J'3 A L I> V N I) M* W. i\ \ H I> \ K If 
With Fi.atks XXVI, XXVTI andXXVHI 


INTHOIXKTION 

In studying llio dissi^mination of llio clusslnul bliglit fungus \v(‘ have 
endeavomi 1o dotoriuino tho roIa<iv(‘ im])<)rtan(*(' of py<*nos|>or{ss and as- 
cosporoH in the si)n»ad of th(* (lLs('aH(‘. Since' tho pycnospore's had gc'iu'r- 
ally b('on elosignated a« “Hiunnxer sponss,” and the id(‘a liatl Ixs'ii rath(‘r 
generally prevalent that they we^re* al)undant only at. tht» s(\'usous of the' 
year when horns’^ were ('vkleiit, ifc s(*eiried desiralxlo to detc'rmine* 

by some careful analyses the extent to which they were produced <luriug 
the winter months, when ‘^spore horns” w(‘re entirely al)s(‘nt or bat rar('ly 
found. 

The common idea concerning the two types of spor('s Is ('xpressisl in 
the following stat('mont from Murrill:- 

''Later the fruiting pustules juish up through the l<‘uti(*(‘Is and giv(* lh<‘ 
bark a rough warty appearance; and from these' iuiTii(*rous y<‘llo\visli-bro\vu 
pustules, millions of minute summer spores (‘m(‘rg(‘ from day (o day in 
elongated reddish brown masses, etc. In Iat(' autumn th<' wint.i'r spores 
are fomiod, whicli are disseminated from tlu' dead branclu's th(» following 
spring.^' 

HodsoiP states, '*The yi'llow fruiting bodi('s so common on tin* diseast'd 
trees an* constantly giving olT millions of sumim'r spon's all through the 
growing season/’ Tho natural inh'rencc* frotn this stat<»m<‘nt would lx* 
that the summer spores are not prevalent daring tin* periods unfavorabh* 
to growth. 

Refering to the production of UKSCospores, Mic.kleborougli* states, “In 
this way the fungus tides over the winter,” and tlu'u follows a mi'iition of 
the ‘^summer spores or conidial spores” to be found in early spring and 
during the summer. 

1 Investigations conducted in codpenition with tho PeimHylvania Cihcstnuf Trot* 
Blight Commission. 

*Murrill, W. A. Journal New York Botanical Garden 7; MO. P.MKk 

* Hodson, E. R. Extent and importance of the chestnut bark diseaHc. Cireular 
(unnumbered) CJ. S. Dept. Agr. Forest Service, p. 6. hK)8. 
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PV-l'iSroSPOHlO Til \ INS 

In this work w'o lu»V(‘ us('<l wlmt wy have dasipjiiatod as a pyanospon^ 
<rai>, to catrli and rotain at l(‘nsl a part, of tlu' pyiaiosponvs vvaslu'd down 
from a blight losioii duriiiji]!: a rain. T1 uns(‘ trajis won* also dt‘si^iU‘d to 
oalidi oth(‘r s])or<‘s, hnl lli<*y wcto d<Nsij[^nal.(‘(l as “pycnospon* traps'’ sin(*<‘ 
w'(‘ havo used an (‘idiriOy dilTorcMit form of trap, tlu' “asoosporo trap,” for 
d(*t(H*ting Ih(* (‘xjiulsion of ascosporos. Tho trap (pi. XXVI) consisti'd of a 
brass (Muiain scrow'* («) turnod into tho bark or trunk of tbo branoli so as 
to stand at rij 2 ;ht anf^los to tin* snrfaoo; a ^i^lass obji'ot slide* (o) sed into a 
transvors(* j^roovo in tho bark and hold by the* s(*r(*w at an an^h' of about df) 
d(*gr(‘(‘s; and a more* or ItNss oonipaot mass of absorb(*nt cotton (r) bot\vo(*n 
th(* l()w<T <‘nd of tho slid(' and tho vortical arm of the* s(T(*w, Tho trap was 
always sot b<*Iow a losion be^ariiij^ fruiting]; pustulos (/), in such a position 
that a part of the* rain water flownng over the* li‘sion would bo condiudod 
down tho objoct slide and through tho absorbent (‘ott.on (pi. XXVFI and 
XXVIII). Traps wore sot at two diffor(*nt locaIiti(*s: (> at Wi'st (1i(‘stor, 
Pa. and 8 at Marti(‘ Forge*, Pa. Those* locat(‘<l at ^(‘st diostor w(*r(* st*t 
during a rain, and w<*r(* so i)la<*od as to int(*ro<*pt a notj<‘(*ablo str(*ain. 
Those at Martic Forge* wth* not sed during a rain anel cons(*eiii(*ntly wore* 
not as favorably locat<*d, 

MIOTIIOD <)l<' WAKING AN ANALYSIS 

Aft(T <»ach rain period the* cotton from e»ach tra[) was r(*nH)V('d and p!ae*(*d 
in a sterile' Petri dish for transport to the* laboratory at the* IFniversity of 
P(*nns 3 dvania wlu're* the' anaJysi's we*re e»omple‘t.od. A n(*w mtm of <*u(ton 
was [)ut into place* to be* r(*ady for the ue'xt rain. The cotton of each traj) 
was introeluceel by ni<*ans of ste'rile* forejef)s into an h3rloniueye*r flask (*<m- 
taining lOO e'c. of st<*rile* wate'r. Kach flask was th(*n slutken vigorously 
HO as f.o set five* all or as many as pe)Hsn)le of the e*e)ntaiiH'd spe)r(*s. In the 
<*arrK'r analys(‘s I (*c, or a fraedienial i>art of I ea*. of tlie* wash-water was 
plae*(*d in e‘a.<’h Pe'tri dish anel the* m(‘Ite*d m<*diuin a<lel(‘el, but the* plate's 
W(*re* always so h(*avily seM'de’d with ba<*te*riii and rapid growing fungi t.hat 
the* nuioh slowe'r growing <*olonie'S of tho blight fungus we*ro (iompl<‘t(*ly eive'r- 
run be»fe)r(» tlie*y we*r<» large* e*nough te) eiount. It soon be'esnnw e>vi<le*nt that 
a niue»h gr<*ate'r dilution would be* newssary in ord(*r te) loss<*n tho numbe'r 
of rapiel gre)wing forms in e'ach ])lat(' and give a satisfactory se*paraUon of 
the* spores of the blight fungus. In all e)f the lat(*r work 1 oc. of the' original 
wiush-wut(*r was introdueu'd by means of a sterile* I cc, Mohr pipette inte) a 
S(*t*onel Krl<*nin(‘yer flask ('ontaining 99 cc, of the sterile waie*r. The se'conef 

* Mietkloboroiigh, John. A report on che'stnut tri‘e blight- ?a. Dept, of For¬ 
estry, p. 10. 1909. 
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fhsk was sliakon woll and witli iiiu»llu‘r sloril(> ])ipf‘h<‘ I w. of iliis diluiioii 
or a fractional pari,, was iniroducod inln llio Pciri dish to lx* us(‘d in midvinj!; 
tlio culturo. This motliod is illxis(rid,cd in pi. XXVI, and it niiiy !)«> not('d 
that the 7iuinl)t*r of colonics of llic l)lit?lil finifiins iippcairinu; in (lie culture 
represents I/1()0(K) of the total nuniher of viable .spores retained by the 
cotton. In m.any cases it was ne«-ea.sary to us(' even a fractional piirt of 
a cubic centimeter fi’om tlu' second tlask in order to s<*cure a sullicieutly 
small number of spores of the blight fungus to givi* a reliiible count. 

The water contamiug the s])ores wtuj always introducc'd into th(' slerih' 
Petri dishes, and the melt<‘d niedimn cooled to 42° to 4.5°(’, poured the 
same as in making a bacteriological analysis of water. I’hree jxer cent 
dextrose agar, plus 10, was employed in all of tin* analysc's. 'PIk* platics 
were incubated as nearly as possible at 25°(’ and the colonh's suspected 
of being blight were marked at the end of foyr days. Their lal(>r develop¬ 
ment was then followed to substantiate the diagnosis. It was possible 
to determine by the time of appearance of th(> colonies that th('y origi¬ 
nated from pycnospores rather than aseospon's. This method is described 
in detail elsewhere.® 


THE TBAPS AT WEST CHESTER 

The pycnospore traps at West Chester were set on trees 4 to 8 inches 
in diameter, in a badly diseased coppice growth of native chestnut. Trees 
were selected so as to give varying comlitions of tlie lesions, but. ixTithecia 
were present in different stages of development from young to mature 
ones in the lesions located above the trails (pi. X2CVII). Pycniclial pust ules 
were, howovoi-, more abundant th.an th(> rx'rUlK'cinl pustules. Additional 
facts recorded are given in table I. 

ANALYSES BASED ON TRAPS AT WEST (JllESTER 

The pycnospore traps wctc set at W«'st (the.st,er, January ,S, lt)|,‘i, but 
satisfactoiy analyses were not ohtahuxl until tlu* rain of January 17. 
Weather instruments were installed near the* grove in a standard U, S, 
Weather Bureau instrument shelter. A liYiez stmwlanl rain gagt* and a 
Fiiez thermograph were employed. The results of analyses of th(‘ traps 
at West Chester are given in table II. 

THE TKAPS AT MA.RTXC EOBQE 

The pycnospore traps at Martio Forgo were sot on Paragon elu'stmit 
trees 5 to 13 inches in diameter, that had been graftx'd on native' stock. 

* Myoolo^ 6: 274-277. Soplomber, 1913. 
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The cunkm alwvo the trap.s w(TO from one to three years old and nhow('d 
the fruiting puatules iu variouH stagcH of tlevelopnK'ul. TIh'H' were nuvny 
mature peiithcuial pustules iis well as an ubundaue<‘ <d pycuuHuI pustiuh'H. 
The porithccia were more abuiuhint than in the h'sitnis tested by the tru])s 
at West Chester. Additional facts wcohUkI for each Irap are given in 
table IV. 

ANALYSES BASED ON TRAPS AT MARTie VOIWiB*’ 

'Ilie py(s»ospor(> l.raps wei'c* s(‘t at hlarlit; l'’org(', Pa., Jatniary 2S, 1012, 
but Hiitisfactory analys(*s w(*re not obtfiined until the rniu of Fi'ebnniry 12. 
A sell of weather instrumeids similar to tliose used at Wist ('lu'stcT was in- 
stalU'd in the oreliard. The rc'sulls of tlie analyses of the Marti(5 Forge 
traps ar<‘ given in (ablo V. 

TUB EVBECTIVKNKSK OE TUB COTTON TKA!*S 

^’h<> cotton of tiu' l.raps was eolleetwl as soon as ix)ssible aft('r tlie rain 
iu onler to lessiui any possible loss from deshaaition. In soino cases th(> 
cotton was frozen when collected, as the wintcT rains w<'ro not infrequ(*ntly 

” Th(* field work ut Murlic Forge was dono by Mr. C. K. Taylor, formoriy in tho 
employ of the I’Mnnsylvania Chestnut Tree Blighl Commission. He also nssisled 
ill making the analyses. 
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Summary of 'pycnospore trap records, West Chester, 
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TnnpitahUi nvon/i> at Wa-t Pa. JaunarUy Fihraary, Marrh^ Aprils lf)fS 

1\N» VltT I nUlK( \in * M\I«H I ^IMUI 


' M«\ I Mill. Mav I Min. ' Mix. I Mm. Mji\ Min. 



f()llow<Hl l>y U'ltiporaiums. Wo htwo |)r(>v<Ml by oxi)(*riiU(‘n<Hiliat 

fm*ziaf>; hns <>IT<H*t ii])oii tho viability of [)y<‘!i()spor<‘H in wat(T. 

Wh(‘n this <l(*vi(M» for <*oIl<»<*tiup; tlw' sporc's was it was not with 

tho id(‘a that, ilu^ cotton would rc'tain all of th(» siK)r(‘s in ih(‘ rain wafc(»r 
piissing through,d>ut simply that tho mass of cotton would hold a certain 
amount of rain wat<T Ix^aririg spores in sus])onsion. Th<* uuml>ors givcm 
in -(Ik^ analyses bear no relation to th(‘ amount of rainfall and repri'sent 
only a small part, of tlu* nuttiber actually wtisln^d through the' trai>s. 

Ihiring th<‘ rain of March 15, sonn^of the water flowing into traps ou<^ 
and three* at W<‘Mt (1i(‘st(*r was eolleeted and tlie number of pycnosjmnis 
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TABLIS M 

Tcmt><raliire rtcordu at Marlir Forga, Pa., Fihniarg, Mairh. 11)1,1 
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IM?!' cul>ic c<‘ntimotor. dotorminod. Tin* water from trap 1 yielded 302,1(K) 
and trap 3 gave 331,000 per cubic eentimetc'r. TIu* cotton of tlu* trap 
wouJd hold 15 to 20 cc. of water when saturatcHl. Tlie aiuilyais for trap 
1 on this date showed 5,425,000 spow's or the number that would have b(>en 
in suspension in 17.94 cc. A tost made in tho laboratory would also stib- 
stantiate these results. 94,871,500 pyenosporcH w<*r(' passed into a cotton 
trap and only 2.9 per cent were retained by the filtering action alone. Wi* 
must conclude then that the figures given in the table's are but a meager 
e3q)ression of the vast number of pycnosiiores waslu^l down from th(? 
cankers with each rain. 



Pl\tk XXVI, A Hroitw Tin I* 

TIh* <Ii:»#;riini shows i\ |)yi*no,s|)or(‘ uihI (1h* mol hod of innkiiii* im {ionlv-'*is* is), 
brass curlain srn^w; (/M, objoid slido wilh arrow indicaliuK Hio downward How of 
rainwabM’; (r), mass of absorlxml (‘oHon; l/),h‘sion in bark of trixv The platiMMilIure 
shown is on<‘ of tin* \V(‘s( <*lH‘si(*r series and shows but few fonM|>n eolonies. 












Pi \n \\\ in \ Si<n ! 1 1 \i 

P\<n<>s|>ot< ti \\> \t> (i it ( liistu Sh1( \i<\\ IK ul\ nitui il si/< 
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MICIJOM’OIMC KXAMIWTION t)K (’KNTRIKUCiKI) SKDUnONTS 

\ jxu'liou of ilu‘ \\al(‘r in which Ihc coitou wiih wnsluul wns always ci‘u- 
lri^u^^c(l t(» Ihrow <lown any spoms which bo proscad, and Uk' scab- 

ni<*nl was n‘laiiu*<l for microscopic oxaiuinal.ion. In cast^ Uu^ nxicTo- 
M*opic <‘\aminaiion was not inad<‘ ai onco, (In^ ccnirifii^tal scdiiucnl; was 
pn‘M*rv<Mi by tli<‘ addition of formalin. The* microscopic oxaininadons 
iiucjhcd a Iart>;<» amount of work, hid. it was (bought l)<‘st io employ this 
as a (*lio<*k to <li(‘ n'sulls obtained by the plate c.ultiires. ‘WhenovcT the 
plati‘ culture.'' showc'd the prescaua* of lh<‘ bli^^ht. funji^iis, pycnospores could 
always b(‘ fouiul in th(' centrifupccHl scMlinuads, but axconporn^ xmr uniform- 
III uksriiL 'riiis substantiates the results obtained l)y th(‘ platc^ cailtures, 
as none ^avo an indication ol colonies whicli orijo^inated from ascosponvs, 
spores of various olh<‘r funj^i wctc* pn^scad, in the s<‘dim(‘nt, but no 
j^en(‘ral attempt was made to identify tlaan. A sp('cie‘s of (\)ryneuin, 
probably the conidial stnfjfc^ of MvhnronfK modonia, was found at all times 
during th<‘ fx'riod covcmhxI by the analysers. 

< ONOIjOsION’S 

The analyses from the traps at both Wi^st (*h<‘st<‘r and Martic Forge 
show that viable pycnospor<\s of the cliehtmd. blight fungus wc*n» wasluxl 
dowai the trc'cs in enormous uumh(*rs during ('V(‘ry wird.(T rain. This was 
at a time wh<‘n visible **spor<‘ horns” ssvn^ al)S(‘nt or but rarely produeed. 
'flaw' r<‘sults a.r<‘ somc'what <‘ontrary to tin* gcmu’all.y a(a‘ept(Ml view, since 
pycnospor(‘S have g(‘in*rally Ixhui designatc'd a.s ‘'summer spor<*s/^ It 
may l>e noted that tin* past wild(*r wasoin* of unusual mildness, but taking 
even Ihis into cousid(‘ration !ln» results obtain<‘d point U> l.lie eoindusiou 
that py(*nospores are pn'valc'td throughout (he c'ld.iri* y(‘ar, and tliat the 
production of “spon* horns’' is hut a visij>l(» hnh'x: of tlnur maximum 
production. 

1’ln* analyses also sliow (hat aseosporevs wen* not wasluxi down by Un* 
rains during I la* period cover<*d by tln» tests, I)<*tail(*d ohscTvalions of 
fii*ld aseos|M)r(* traps, to be published lati*r in full, huvi* shown tliat (expul¬ 
sion of ascosporc's is dt‘p<‘ndent u{k>u l(*nii)erat'Une as widl as moistim*. 
'Pherc* was no ex[>ulsion of ascosjMirces uiul(*r fhdd eoriditious from late No- 
v(»mlH*r until tin* rain of Mareh 2l, when t(‘mp(»raturo conditions wore 
favorabh*, Ascosporc'S w(‘n* not. (‘xpelknl during thr^ warm winter rains, 
and w('r(» not obtainisl in thi* traps for (he few tin)(*s when expulsion did 
take* pla<‘(*. 

Fohkst PATiionony LAnouAToiiv 
U.NIVI'JItSlTY Ol** PENNSYLVANIA 
PiriLADWLimiA, Pa, 



TIIK INTUOniHTION OK A KUUOIMUN KINK HKHT 
INTO WISCONSIN 

J. J. I) vvts 


la SopleralxT, 1912, Mr. J. (}. SancU^rH, JiUntomologisl of tlu' WihcouMU 
Agricultural Exix'rimcnt Station, wliilo in iHTformnnco of his (hilU's as 
Nursery Inspector, olwerved a great almndsuice of rust on a certain \ve('d 
at a locality near Ktui’geon Bay, Wisconsin. Because of the ahuudanee 
of the rust, ho plucked a specimen and suhmitk'd it to the department of 
plant pathology of tho University. In November, 1912, Mr. SuiKlei*H, at 
my request, wrote for additional m.aterijd which was kindly .sent, bearing 
then the telial as well as the mrodinial stage. This additional material 
miule possible the identification of tho host as Hondiw cuiper (L.) Hill and 
the rust as CoUosporium 8on(M<a'vensis (Pers.) Lev. As this European 
rust had not boon previously reported as occurring in America, I visited 
the locality in Juno, 1913, to see if it was pemoauently established. 
The host of the Peridermium of this species in Europe is Pinus sylvestris L. 
This pine I found about tho grounrls as an ornfimenkil and shnd(' tree and 
also in an old nursery plantation. All of these trees bon* llu* peridcrinial 
stage of the rust, many of them in profusion. A singh' (.rt>e of Pi>tii>> slr<>~ 
butt L. was found uix»n the premises and upon 1 liis no K('ri(h‘rnuum was 
seen. About half a mile distant, in a seed bed of hankmna Iiaml>., 
a single leaf was fouixd bearing a IVridemuuiu, bul, it has not Ixaui <l('U‘r- 
mined as yet that it is of this sp('<*ies. As the Jack pine, like tiu' HeoUdi 
pine is twin leaved, it may Ix' that the rust would atlaek it also and the 
native nnl pine as W(‘ll. 

The mode of introduction and establishrrw'ivt of this rust s<‘eius to hav(‘ 
bc'en jvs follows: Five or six years tigo an importation of Norwsiy spruet* 
was made an<l the trees were \mpiickcd along side of tho Scotch pine plan¬ 
tation. Doubtless in or with the packing of these young spruce w'n* 
rusty leaves or fragments of leaves of sow thistle. If so, tho teliosixm's 
doubtless germinated in the spring and the Pinus syUmtm was at hand 
to bear the Peridermimn. Not far away was a wood pile which luid grad¬ 
ually migrated toward tho house leaving in its wake a soil composed largely 
of well rotted chips. Here was a flourisliing bed of sow thistle wliieh 
received the pcridermial sjjores and mode irossible the completion of the 
life cycle of the rust. A few rods distant was a house Hurroimd(>d by 



Dwis: A Ki Roi'K\N Fink I'lhT 
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Suitoli piiM's iind wiUi n)w (liihllos in llu* m) that anotlnT staiioii 

\\!i> adilod 1(t (he iwilial oiu'. As the Foridi'rmhim of iliisrust is annual it 
(Io(‘.s no (Iftmaw I'M'opl Iho (loslrudion of a wtaln amount, of loaf tihsuo. 
and till* distaso wm Ik‘ rt'ailily oradicalod l»y d(‘htroylnK all Sonchus plants 
in till* \ii‘inil,v llowovor, (ho introduotion and l-ho (‘hlablialunont. of Ihis 
fun inn nisi slimvs oloarly tliai all packing and ri'fuhi* that accompany 
imported planth should ho thoroughly dostroyod, as ovon small fra,gmi*nts 
of leaves mav introduce ilisoaw-produoing organisms, 

Univkkmi'v 01* Wisconsin Hkkuviuvm 



NOTKS ON (MtONAHTIlTM (H>MPT0N1AK, If* 

V n It uii\ Si* \ n Li)T N <} 

Ill ii previous iioti* th(* ANritor- gave some data coueemiug I la* t‘aMt(*rni 
pitcfi ])iii(‘ blister rust caiisiKl by tli<* fungus ('roiiartnim cowptonine, Shie<' 
that time it has b(*(a)im‘ (‘vident that this fungus is of (‘onsidtTaldc* (h*o- 
uomie importanee, a fact, whieh wius not realiz(*(l Avlaai tlie writ(*r’s inves¬ 
tigations W(*r<* begun. Its supposisl harmlessness was dm* to the* faet 
that (he native host pint's, /Vaa,s* nV/a/o, P. vircfininm, and P, (Umrimta 
(whieh is probably also a host), art' ordinarily of litth* valm* as timber 
tre(*s, and while it was known that a number of young trees died from its 
(*He(*ts th(\v wta’e (‘oiisidered to be of ])ra(*ti(‘ally no value*. Rt'ports n*- 
eeivecl by tiu* writ.er, and jiersonal observations, havt* shoivn tluit» it (*aus(*s 
a serious nursery dis(*ase upon several spt'cies of tIu* pit(*h pint's. P. 
ponriama seems to be (‘specially susceptible. Si)t*eimt*ns tm this host 
were rt'eeived from two localities in Massachusetts, and it was noted by 
the Avrit(T in one Connecticut locality. In tlit' latter, approximately 10 
l)er cent of the total stand (about five years of agt*) btire fruiting bodies of 
this fungus. The fungus from the two Massa(‘husetts localities was su<}- 
(•(‘ssfully inoculat(‘d onto Comptonia mphniJoJin, by the* wriler in om* eas<' 
and by Dr. (J. (J. Hedgeoek in the otlier, conlirming invvious IraiHh'rs 
l)e|-weon Ui(*S(* liosis by Cliiiloid and the writer.* Tlien* is liith* <loul)t 
(hat tliis fungus will be a serious (*n(*my of ZV/o/.s* pomkrom in tla* eas1(*ni 
states should that pine (‘V(‘r Ik* grown in any (juanlity h(*re in se('d beds. 
P. ^7///»^^7r^s was r(*porled by Clinioir in lOOH as a host for (his fungus and 
sue(*essful ino<*ulalioTis wen* nuuh* by liim u])on leavi'S of (Umphnin r/s*- 
plpfujolia. In 1012, it was reec'ived by the* vvrit(*r from a Massa(*hus(‘((;S 
lo(*ality and sueet'ssful inoeulaiions were math* ujion (L af^plvnifoliaj* This 
season it was reet'ived from anoiher Massa(*Ims('(»ts locality, and success¬ 
fully cross inoeulatK'd. No east* lias y(*t b(*(*u st‘(*u wlu'rt* any eonsi<h*r- 
al)l<* muuber of tr(*(*s of Pinus «///re«/rAs* was alTt'cltKl, liut th(% abovt* (*as<*s 
show there is some dangt'r to this host species under eomlitions favorahh* 

* Published by porinission of Iho Socrciary of Agriculture. 

® Spaulding, Perley, Notes on Oronartium eomptoniae. Phyioiiathclogy, 1:02 
1013. 

® Clinton, G, P,, Ih'port t)f the botanist. (Joini. Agr. ICxpl. Sta. llcjil1907 4908: 
3804815. 1908. 

^Spaulding, Pcrley, loo, oil. 

® Clinton, G, P., loc. cit. 

* Spaulding, Perloy, lot*, cit. 
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lo lli<‘ fuiit!,UN. n should 1)0 mnarki»d, howovor, tlud flu* <*vid(Ui(*<‘ in- 
<li(*Ht(ss tliaf ih(* h(‘avy inf<‘(dions of all tho })in<*s tak<* placa* while* flu* tro(*s 
are* 11u’<*p y<*ars old or younfijor. This is shown by flu* position of flu* fungus 
atr or b(‘If>\\' flu* first whorl of l)rauch(*s in most» (*as<*s, and by fJu* fact f.hat 
par(*ful sc*ar(‘h has thus far l‘ail(*d to r<*V(*al any inf(*(*(ion in a large* lot e)f 
lu‘al(hy P. i^nlirntri,^ tr(»(*s whie'h have* b(*e*u S(*t e)ui for a inimlx*!' of y(*ars 
\vh(*re* the fungus is pre‘se‘nt in abundance* upon both Comfitonia ay>l(Ni^ 
folia anel Pinan rifjitht. It is lUit uncommon to find tr(‘(*s whi(*h have* the* 
rust le)cat(*el liighor in the* main stem or out on tho l>ranclu\s, but such ease*s 
make* but a small p(*rc(*ntage* of the* total number of aiToctod tivos. At 
le*ast^ this is the ^v^itt*r^s exporienee to elate in obsorvatioiis made* eluring 
the ])asl five* y(*ars, throughout the* re*gion north anel cast of Washington, 
1). (\ This fungus has a])poare*el also as a tliroatoning ene'my of young 
tro(*s of two other pitch pines: i.e., Pious taeda and F. ediitiata. The* 
forme*!' is b<*ing suee<*ssfully grown in Ne'W Jersey consiel('ral>ly noH»h of its 
natural range, but has been found to be attacked iu t»hc* mnsery by (Vo- 
nartium comptoniae, H})eeimeus of dise*aso(l Pious taeda we're re*c(‘ivod by 
the write*! anel suoe*(*ssfuI ine)eulations made by liim in the gre*e*nhouse with 
the* spor(*s upon Vooiptooia aspleoifolia. A spoebnon of young Pious 
echioaia aff(*(*t,<‘el by this fungus was ro(H*ive*<l in 1008 fremi Biltmore*, Ne>rth 
(Carolina, with the* infe)rinattion that it was common on se<*elUngs of this 
host which we're* being raise'd th(*ro for forestry planting, Thas wc* s(*e 
that within a fc*w ye*ars this fungus has be*e*n found affe*oting fe)ur differ- 
e*nti sp(*e*i(‘s of the more* valuable timber pines in nurse*ries. It is also 
known to o(*cur upon Pirius austrinca and F. virgioiana occasionally, and 
spc‘e*im<*us on Uu*s(* hosts are* in the* writer’s hands, the* forme*r freun a Mas- 
sae'huse'tts locality anel the* Iattc*r from a Maryland locality. Spore's from 
P. austrinca have* be*e‘n suc<*essfully iuoeulate'el onto Cooipionia asplcoi- 
folia hy the* \vrit(*r. 

J*ious riijida s<*e‘ms lo he* the favorite native* hejst pine* fe)r this fungus, 
howe've'r. Iii a pre*vious paix'i*’^ the* writer stated that a mortality for a 
single* ye'ar from this dise'ase* of ov(*r t5 ])e'r cent of the (iis(*ase'<l tre*<‘s was 
ol>s<*rved in a le)t of nat/ural re'produejtion of tliis sj)ocies. The* trees we're* 
mostly l<*ss than 10 fe*e*t iu lu*ight, but some were talle'r than this. This 
s<*ason a re'cenint, of the* <Us(*eiH('el tree's of this ar(»a which bore* fruiting bodie's 
e>f the* fungus was made >Som(H)ne* had removed a number of the metal 
tags placed upon the diseeisod trees last year, but sixty-six out of the* one- 
hunelrc'd and forty-seven were found still bearing the tags and sixty-three 
of those from wMcli the tags had been removed were retagged. The ro- 
mainde'r were scatt(*rcd away from the main body and were not hunted up, 
it being thought l)est to work with a compact body of trees. Of the sixty- 

^ Hpaulding, Perlcy, lot*, cit. 
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Ihn'o also ])()n* Ihoiu (his y(‘ar. Th(‘ lhrtM‘ which had no fruitiai; l)odu‘s 
lliih year were e()ver(*d loward Uie bas<» with ])ileh which had exudc'd 
tlirough the (*reviceR in the bark. Thus S(H‘iu^ to lx* qiiile characteristic 
for trees of this species wh(‘U dyinj; from tin* effects of ibis dis(‘as(*. In 
the area occu]>ied by the one lumdrcsl and twc'nty-uiue dis(*tis<‘<l trees 
which W('re counted, a total of ten trees \vas found r(‘ceiitly d<*ad. These*, 
in the writer's judgm(*nt bore (*vi(leuces of (.lying from the attacks of this 
fungus. Indeed, four of them l)ore iiigs placed on th(*ni last year, showing 
that they bore fruiting bodies tiien. The* writer is quite sun* the reinaimk'r 
also haxl ta§s, but that they laid been removt‘d. In tliose counts no tr(‘e 
is counted as dead xmtil tlie l<*aves have all died. Several were* note'd which 
will (lie shortly, but th(‘ir loaves are still green and they wore not counted. 
Tlie above figiwes show a mortality for 1913 of 7.8 p<'r cc^nt and one of ii(*arly 
IS per cent of th(* total number of diseased trees for the two years that 
records have boc*n k(*pt. Stich a loss as this with a valuable species of 
pine would ordinarily be considered serious® especially wlu^re this rate of 
loss will apparently be continued for a considera])lo number of years. 
Ordinarily trees of Pinvs rigida do not show this disease or the fruiting 
bodies of the fungus after they attain a diameter of about 4 inches, which 
occurs at about the age of twenty years. In fact it is a rarity to find a 
tree of this size bearing fruiting bodies of the fungus. A singki tree was 
found tliis season, however, which was fully six inchi\s in diamot(*r and 
which had fruiting bodies on the thin bark of a })artially h(*al(*d woiiiub 
and none anywhere else, although there was some evidence* of I,lx* dist'ast* 
having been present lower <lowri. on the stem aiul of it»s having (»xtennh*d 
up to the wound. Api>arently the bark b(‘conu‘s so thick on old<*r tr(*eH 
that the fungus cannot push forth its fruiting l) 0 (li(*s, as the fruiting bodies 
on oIcU*r trees an* always l<)<5at.<‘d in the cr(‘vi( 5 es wlu*n* tin* bark is thin- 
nofet. It is l)eli(*V(Hl that most of tlu* <lis(*as(*d t.r(* 0 H <li(* Ix'fon* t,h(*y rca<‘h 
this stage, but then* arc apparently a few which continue to liv<* with tin* 
fungus present. It s(*ems (*ntirely jxwsible for occasiouiil dist*iis<*d U'(*(‘s 
to reach such an age that the bark is too lK*avy h)r the fungus to push 
forth its fruiting bodies. 

The numerous above mentioned sj^ccimens of this fungus from Mas¬ 
sachusetts do not indicate that there is any more of this disefisc there 
than in other states, but that more material has been available for study 
from Massachusetts, 

U. S. Dbpar™ignt of AanrcuLTtTB® 

Wasitinoton, D. C. 

* Clinton G, P., Poport of the botanist, 1900 and 1010. Conn, Agr. Expt. Hta. 
Eept, 1909-1010:733, 1911. 



1>1 f V'l'( )I‘A'ri I( )L(K}l( ’AL NOTES 

Another fml for Uhodochjtrinm, Siiipc* the diHcovery several years 
ago of Rhotloehijlrhim i^pilanthidiH Ijugerii. on tlie ragweed in the United 
stall's, two notes luivi* a])peared relative to its distribution. The first 
of those by Atkinson' records its collection in fourtwH localities in North 
(Carolina, and the second by Hall," in twelve places in South Carolina, two 
in Alabama and one in Maryland. The latter investigator is of the 
opinion that it may be found in Virginia and Georgia, thus connecting 
Alabama, the Carolinas and Maryland. It might bo of interest to add 
that, during the past summer, it ha.s bei'u collected by l*rof. J. S. Caldwell 
in the mountains of Eastern Timnessi'e and by the writer in two juiditional 
localitios in Alabama, Montgomery anil Fort Payne. 

Wliile maldug the colleetiouh near hfontgoinery, this algal parafiito was 
found growing upon thi* leaves and stems of the giant ragweed, A mbroim 
Irifida L., which oeeuvred together with the eoraiuon ragwml A. artomist- 
{folia L. It has ])reviou8ly been roiwrted only on tlirce hosts, SpiUinOm 
sp. in Ecuador, Aaclcpm pimila in Kansas, and on the common ragweed 
as noti'd above. Because of the close relationship of the two species of 
Ambrosia and the fact that parasitized plants of both species were grow¬ 
ing side by side, there can Ik* no doubt that tlie form on ^l. tifida is the 
.same as the one on A. nrtcnmiifolin. hlaterial from this collecrion has 
been sent to Prof. (5. F. Atkinson, Cornell University, and to Dr. R. F. 
Griggs, Ohio Slate University. 

Since the giant ragweed is so wdely distributed it seems highly probabli* 
that Rhodoehytrlum may be found upon it coextensive with this parasite 
upon the cotninou ragweed. This iioti! is pul)lishod merely to direct the 
attention of eolieetors to another host wluli* studying the distribution of 
this remarkable parasiti*. 

Frkdjsbiok a. Wom* 

Note on Plomighiui )norboita. Pknorighiia morbom is universal in Iowa 
on all sorts of wild phuns. T have never noticed it on Prunus virginiam or 
P. petmsyloa m; but about Lake Okoboji in tlio northwest comer of the 
state, black-knot occurs not only on all the wild plums, sometimoB to the 

‘ Scicnco 38: 001-602. 1908. 

•HiiicnocSe; 304. 1913. 
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fxtorniinnlioii of ii hiifc promul^ frirtlu'r jukI uKsails the thickots of 

, Amclioichur ennmh'n.siii, {ind doch imnit'iiHo djuiuif'c. 

On tlu' wiki plum llu' black-knot is rnsiucnily amnupanictl by b'omm 
igiiiaiiiiH, a saprophylc, no doul)t., but in this instauci' as in many others 
tliat tnifiht b(‘ citc'd, I fancy t.he fungus is not always car(>ful to wait tlic 
preparation t>f its baiKpK't by sc'condaiy cause's or age'iK'ies more' rc'niotc. 
Instead, it sometimes Ix'coiues '‘partieeps criminis,” Imtens by its pn'St'iicc, 
if in nej othe'r way, the fatal issue in tlu* nobl<>r plant, and kills the patient 
by tlie mere' rattle of tlu* unde'rtake'r’s wagon. The subject, of fae’uKativc 
parasitism today affords a wide fie'ld for investigation. 

T. If. M.U’bbidk 

The International Institute* of Agriculture in its fourth session at Rome, 
May 5 to 12, 1913, consi(U*red a proiwsal for an intemrational agreement 
for the control of plant disi'jise's, and unanimoasly aelopted the follow¬ 
ing resolutions 

“1. The general asseimbly recommends tliat the governments adh(*ring 
to the Institute organize, if they have not already, a government se*rvice 
of phytopathology. 

“2. The general assembly, n'cognizing the need of an international 
agreement on the moans of controlling plant diseases, deems it essential 
that an international commission of experts be convened and expr(*sses 
the wish that the French government continue the initiative it took in this 
matter by bringing about the holding of such an internatioiuxl coiniuissiou 
as soon £is possilde and not lat(*r than May, 1914. 

“3. Tlu* g(*neral as.sembly is of opinion that on the occasion of (*!u*h 
smion of the g<'n(*ral jissembly of the Intenmtional Instituh* of Agricul- 
tiire exiK*rts of the adh(*ring gov<*rmiients should me(*t in a s])<*(*ial (*otnmis- 
«aou to conu* to a mut\ial und(>r.st£uiding on tlu'ir common r(*'u*.arch(*s and 
studies on plant diseas(*s, 

“4. The g(*neral jissembly cjills on tlu* juUu*riug goverumciits to initiate 
the study of the sev(*rjil (luestions to 1h* brought befon* tlu* iuk'nuitional 
commission of phytopjithology on tlu* basis of data to b(* sujiplied by tlu* 
International Institute of Agriculture.” 

A brief report of this meeting of tlu* Inteniationjil Instituti* of Agri¬ 
culture at Rome is available in Henati* document 196, 63d Congress. 

The French government has renewed its official invitation to the United 
States to participate in an International Conference of Phytopathology 
to be held at Rome, February 24, 1914. Under the existing law it will 
be necessary to secure authority from Congress to accept this invitation. 
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I^trsonahs. Mr. Kr<*<l I). Knmini<\ graduate of llu* South Dakota State 
(\>lI<‘g(N and Mr, H. (\ TravelbtK', graduate of i^irdui' Univi^rsily, liav<^ 
b<*eonj(‘assistauN ill the bolanieahleparimeiit of th(‘ liKliaua IO\i>(‘rimeiit 
Station, tilling jHisilions fonnerly oeeupied by Dr, K. I). Kern and Mr, J. 
Ik IVunan'e, who havi' gone to ^(‘nuHylvania State (\)ll<‘ge. Their eliief 
work wail b(* in eonneetion with the rust probhans under inv<\stigation by 
Uu‘ <l(‘])ar(inent. 

Dr. K. L. St(‘v<‘ns, re(*(aiHy Dean of th<‘ (\)ll(‘ge of Agrieultun*, Rfaya- 
giK'Z, Porto Hioo, becai appoint/(‘d to tlu‘ ntwvly (‘stablisluHl prohsssor- 
ship of plant pathology in tlie di^partnunit of botany of tli<‘Ilniveraity of 
Illinois. Ik' will transfer his ndations to Illinois, Ddiruary I. 

Dr. Basoombe B. Higgins, r<H‘ent]y a graduate studcait in rornell, Inis 
be('u appointed botanist and plant pathologist in t!i(‘ (k'orgia Kxpc'riment 
Statiion. 

J)r. W. Jialph Jones, r<*c<*ntly scientific assistant in the offiec^ of fruit 
diw^ase invivstigations in tlx* Bureau of Plant Industry, luis been appoint- 
(‘d prof(*ssor of biology in Emory College, Oxford, Oa. H(‘ is succeeded 
by Raymond B. Wilcox, latcdy a gradual' stiuhnit in i)laTit pathology in 
the University of Wisconsin. 

D('au If. Hosc‘, vsoiuetime assistant in botany in the Kansas Agricul¬ 
tural CV)llc'g(s and inon* recently a gnuluatc^ student in the University of 
(/hieago, has Ixhui appoiutol pathologist in the Missouri Skatt" Fruit Ex- 
periinont Htation at Mountain (Irovo, Mo. 

Dr. C. E. J/'wis has resigned his position as associate in ])lant pathol¬ 
ogy in the Maim' lixpcriirn'iit Station, to enter jiiivate busim'ss. 

Jolm IL Parlu'r, reciuitly assistant in plant jiathology in the CoIIog<' of 
Agrieuliure of the University of Minix'scta, has been apixiinted scitnitifie 
assihlant in the ofri<*<‘ of <»(‘roal investigations of the Bureau of Plant 
Induslry. 

(h'o, F. Mih‘S has r<‘signed his jiositiou as pathologist in the <iflie(' of 
<*otlon ami tniek diseas(‘ ami sugar plant investigations in the Bun'auof 
Plant Industry, and has assumed efiarge of tin' tiuek growing d<pai tment 
of I he I\)tt<'r Palm('r (’oinpany, Sarasota, I^'^Ia. 


[PifYTorATHOLO<JV fot Ocitobor, 1913 (3 : 255“-273) was issued Novcm- 
lier 7, 1913.] 
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Abirw halNauKS'i, rusl, 7;»; (*(nicoloi\ Her- 
polrichia on, lol, 155, wiiiHu’ injury, 
112; concolor var. violaci^a, (Vlindro- 
ciirpoii on, 212, 217, 225; lasiorarpa, 
lltM'poirichia on, 152, 155, M(‘lumpso- 
rolla on, 17, wint(‘r injury, 112, 
Abnormal roota of 115 
Aror,« abnornuil ro(»tK, 115; Ncctria on, 
227; Kainularia on, 221 
Aorotho<‘a Hohini, 201) 

Aj 25 ar culture of wheat ti« a !n(‘anH of aeod- 
liiiK purifh'ation, 71 
Albizzia, Noctrin on, 220 
Allium, wilt, 35 
Almond, 50 

Alnuh or(‘aona, root rot, 111 
Alt(‘niaria, 105; rot of appl(‘S, 72, 110 
122 

AmbroHia jirt(*iaihifolia, 311; tritidji, 311 
Amclancbicu' canadensis, ]dowrii;litia on, 
312 

American blotch dihcase, of barley, 70 
American Hotr.vtis bliahl t»f i)eonies, 70 
American IMiylopntholoftical Society, 
meeting of, 05; (Mmstitulion anil mem- 
b<‘i*Hhip, see October number 
AmphisphaiM'iu ai'ieola, 150, 157 
Anacardiai'eae, 50 
Anaeardium, Neetria on, 220 
Ananas, wilt, 35 
Anehusa, Itamularia on, 222 
Andiohson, H, W., Notes on Hie jneniiH 
Kmlolhia (abstract), 07 
Andkhhon, !*Arn ,b, Wind dissemina¬ 
tion of the chestnut blif*ht orKanism 
(abstract), OS 

Allotlier host for Hhodochytrium, 311 
Anlhra,cnos(‘, rose, 70; sweet jiea, 70 
Aphanoinyces levis, 70 
Aphis pomi, 273 

Apple, abnormal risits, 115; Alternaria 
rot, 72, 110; bitter rot, 82, 280; black 


rot, HI, S2, 2SS; bUi;h1, 3, 273; blossom- 
end rot, 12t); brown rot, 70, 100, lit); 
canker, 35, 80,81,215, 210,227, 200; core 
rot,M20; fruit rot, 210, 221, 223, 220; 
fruit spot, 00, 110, 2*10; rust, 72, 2S2; 
scab, soiirc(‘ of sprint* infection, 205; 
Sch*r()tium on, 108; silver leaf dis<*as(*, 
80: spot rot, 110; storat;o rot, 120; 
water cor<‘, 08, 121; 8ec Pyriis 
Apricot bli;;bt, 3; s(‘e I’runus 
Arjiliac<‘a(s 35 
Armillaria mclh*a, 111 
Asch*pins pumiia, 311 
Ascochyta, 107, 201, 220; fnuj;ariae, 230; 

pisi, 51 57, ascif»crouH staeje, 71 
\h<*och,vl<dhv, 205 

.\scomycetcs, determination from co- 
nidial sfa^e, 21 

Asparat^us, rust, 78, 82; wilt, 35 
Aspen, s(‘o Populus 
Aspi^rgillus, 201 

Aster, C'<)leoH])()rium on, 10, 17, 250; wilt, 
35 

Auricularia lobatti, 102; mesiMiteriea, 102 
Autoelavi*, iiorlable, 177 
Azalea, 110 

lUeiiMANN, Khkoa Mm Pile mif^ration of 
Haeiilus amyhivorus in the host tis- 
sne.s, 3, 72 

Bacillus amylivorous, 273; jimylovorus, 
8*3, 273, stains for, 0, inoculation with, 
of flowers, 4, of fruits, 8, of slioots, 0, 
mif^riition in host, tissues, 3; lathyri, 
75 

Biuderia, a*), 42, 122 

Bacteriid dismise of the sweet, pea and 
clovers, 74 

Bacteria! rot of eacumbers, KiO 
Baclerinin, 255; citriputeale, 00, 280; 

Kolanacoaruin, 72; tumofacions, 50, 72 
Bactridiuin, 20t) 
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Baldwin spot, 110 

Harberry and ith relation to black ru'^t 
of ftrain, 17S; m*(‘ Beibens 
Bark wJutc* pine, IIK) 

Bark rustn of Juniperiis virRiiiiana, ‘210 
Barloy, dampinji: oft, 15; n<‘Iiuinthohpor- 
ium on, 75 

BAttitWTT, J. T., Physodertna i!oao-may- 
dis Hhaw iu Illinois (title). 71 
Bautholombw, 10. T.. Black heart of 
potatoes, 180 
Bay tree, 140 

Boan, baeteriosih, 75; wilt, 

Beooli, Nectria canker, 214; Polyporus 
on, 101; Kco Fagus 
Beets, sugar, disoiisos of, 70 
Borboris, llypodenna on, 130; vulgairis, 
rust, 178 
Beta vulgarifl, 32 

Bctiula lenta, twig canker, 2^18; liitea, 
root rot, 111; nigra, root rot, 111; oc- 
cidcntalis, Auricularia on, 192 
Biologic forms of black knot, 240 
Biopliila, 208 

Birch, black, twig canker, 248; see Betula 

Bitter rot, apple, 82, 288, 280 

Black log, cabbage, 71 

Black heart of potatoes, 180 

Black knot, 312; biologic forms, 210 

block pit of lemon, 09, 277 

Block rot, apph*, 81, 82, 288; cabbage, 71; 

grape, 20, 81, 81; violets, 71 
Blac'k rots of the sweet potato, 70, 159 
Black rust., grain, 178 
Black scab, i>otato, 18 
Blattrollkrankh<‘it, 28, 33, 43, 01) 

Blight, a]>ple, 3; apricot, 3; bark, white 
pine, 130; cereal, 20, 34, 35, 15; fire, 
dissemination of, 273; leaf, white pine, 
133; peony, 70; pea, 51; pear, 3, 79,82; 
plum, 3; <iuincc, 3; sugar cane, 88; see 
chestnut 

BLonoETT, F. M., Hop mildew in Now 
York (abstract), 70 
Blossom-end rot, apple, 72,120 
Boletus dryadeus, 2^; psoudo-igniarius, 
286 

Bordeaux mixture, for apple rot, 122, 
288; for apple scab, 268. 

Borer, olm, 03; sugar cane, 88, 80 
Botry<wphaoria fuHginosa, 290, 205 


Hotntis dis(*as(‘ of dahlias, 72* 171 
Hotrvtis (*meiea, 171 pneoniae, 79; vul¬ 
garis, 70, 195 

Hrassiea, 71; wilt, 35 3s; oleraeea var. 

eapitata, wilt, 30 
Hroimdia pinguin, 75 
Broineliaeeacs 35 

Buooks, CnvitLiis, Quince blotch and 
apple fruit spot, 219 
Brown-rot eanki^r of the peach, 75, 0)5 
Jirown rot, 79; apjile, 100, 110; cherry, 
109, 110; peach, 75. 109; plum, 1(K); 
sand cherry, 109 
Brown-tail moth, 143, 110 
Buckelsehorf, potato, 250, 259 
Buckeltiofschorf, potato, 250 
liniiOEU, O. F., Abacterial rot of cucum¬ 
bers, lot) 

(lahbage, disease resistance, 71 ;see Bras- 
siea 

Oimao, Ncctrin, on, 212 
Caeoma pusillmu, 207 
Cajanus, wilt, 35 

Caloneotria, critical study of, 25, 3;s, 197; 
graminlcola, 20, :14 , 203, 205, 218, 231; 
nivalis, 218, 231 

Campanula, Hamiilarin on, 210 
Crimpylomma verbasid, 273 
C'ane, see sugar cane 
(^anker, ap)>le, 35, 109, 215, 210, 290; 
Neelria, 35, 80, 81, 212, 211, 210, 227; 
birch, 218; peach, 75, 105; plum, 109; 
potato, 18 

Oapmdla bursa-past oris, ('ystopus on,7t) 
(’apsieum, 35 
(WicH papaya, 75 
Oaryo)>hyllaceae, 35 

(liiHtanea dentata, 129; root rot. III; see 
chcBlnut 

Owtilleja, Oronurtiuru on, 15, 107; lin<‘- 
aris, (Vonartium on, 250; miniata, 
Peridormiuni on, 107 
Cedar, apples, 282; western red, heart 
rot, 142 

Ccntralstello ftlr l^ilzkulturen, HO 
Cophalpsporium, 4t) 

OeratitiR eapitata, 140 
Ceratoeystis fhnbriata, 101, 102 
Cercopidae, 88 
CercoHpora, 197, 201 
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(VroMls, hliicL ITS; M‘ah, Jil, 82, ;r>: 
blight, 2rK .'it, t.") 

10*» 

(l.lf 
<Miam»a! <ilsoaM‘, s\voi*t pointo, 71 
riiaiToal n>(, swool potato, Mil 
diorry, otl; brown rot, 7M, lOti, 

Mrunus 

(’hostmil 01, <i7, OS, 78, 7S, SI, S7, 

21Ui 

Uo 

(’liIaiuydatUH as,social lUi, 278 
(’hlainytloaporo,-flafinitiott of, 24 
('liokc (*horry, hco Prunua 
('hrybophlycliH ondobiotica, 140, 250 
(’i(*<*r, wilt, ;?5 

('itnillnH, will, 20, 85; vulgaria, rot, 82 
('itruM, ta<‘lanofl<s 100; wilt, Ji5; aiiratil ium, 
crown gidl, 50; limotta, crown gall, 50; 
liinouiuu, 2St; <M*own gall, 50; vulgaria, 
crown gall, 50; lemon, lime, orango 
('lad<»sp()riiun, 105; ciirp<iphilum, 270 
(8aviropa, 21, 25 

(’I«‘\<‘lan(l moetiugof tla» American Phy- 
(opnlholoftical Society, 05 
(Hover, bmMerial diao.'Wse, 74 
(Hub root, cabbage, 71 
eVicei, 255 

(’occotnyeoH pini, 180, 181, 188 
(’occopliaeidiuin pini, J8l, ll-W 
(Hailing moth, 7S, H3 
<H4<^oaponnin, 10; dclicatulum, 250; in* 
cousplcuum, 250; Honchi-arvenaiH, 800; 
vernoniae, 250 

('olletoirichuin, 75, 100; falcalum, 75 
(H)lor Mtatwlarda and color noimmclaturc, 
by UimiMWAV, Houkht, n‘view of, ISO 
(HnnpoHitae, JM) 

(Hanploniaanplenifolia, nial, 02, 8()S, 800 
('ondi(io!)H iidtuencing infection of apple 
leavoH by (lymnoHporangium maero- 
puH, 72 

CJonifors, damping-oiT, 40 
Control of api)lc black-rot, 288 
ConvolvulacetMs, 85 

Cook, Misl. T., A botrytia diaojiHo of 
dahliaa (ubKtract), 72; and MaaTiN, 
<JI. W., Altcrnaria rot of applow, (ab- 
Btract), 'Pho Jonatlum spot, rot, 
110; and S<’uwahj!h, (J. A,, A botrytiH 
diseaao of dalilins, 171 


(H)r(Iyc(‘p^, 21, 25 
(’ore rot, apple, 72, 120, 122 
C’nreopKis verticilbita, 250 
('oru, see 55en 

Corrosive MUblimate, for cankers, 100 
(’ort iciutn Viiguiij var. .Molani, 70 
Coryliis. N'cet ria on, 227 
(’orymnun, 805 
(’o.sinopepla caruifev, 278 
('’oilon, sec (loshypium 
C’owpca, HOC Vigna 
eVab apple, Hphat'ropsis, on, 203 
CJuABn*^ C, H., Production of second- 
ary sporidia by < lymnosporaiigiuin, 2S2 
Oconectria ipomoems 34 
(Vonartiuni ribic.ola and the proscrip¬ 
tion. of Hihes nigrum, 78 
C’ronartium, 10; coleonporioidcs, 107; 
comptoniae, 02, 808; filamentosum, 
15, 10, 107; quereuum, 10 
Crewn gall, peach, inoculations with, 59 
(’’rue i ferae, 35 

Crypt osporolla viticola, cause of grape 
rot, 20 

C'ucmnber, bacterial rot, 100 
(.Hieurbitaeeae, 85 
(^urly loaf, pot.ato, 09 
(Warrant, «co Kibe» 

Cydonia, crown gall, 50; HiuetwiH, fruit, 
Hpot, 240; vulgaris, abnormal roots, 
116, fruit spot, 251); Rise cjuinco 
Cylindrocarpon, 225; cylindroides, 205, 
212, 215, 217, 225; mail, 205, 212, 215, 
217, 225, 227 

(VlindroHponum pomi, 210 
CyHtopiw eandidiw, rcbting mycelium, 70 
Cyt oBporu, 2*18 

DaliUa, lloirytiH on, 72, 171 
Darnping-off and root rot parnHitoB of 
Hugar boots, 76 

Damping-off, barley, 46; conifers, 40; 
outs, 45; wheat, 45; sugar beets, 70; 
sweet poa, 70 
Darluca filuin, 82 
Daurow, W, IL, see Mouse, W. J. 

Date palm, scale insects, 146 
Dtmeus carota, Hamularia on, 221 
Davis, JT. J., The introduction of a ISuro- 
pean pine rust into Wisconsin, 306 
Derris, Nectria on, 220 
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T)(‘htrii(*<ive cffc'cth 'rrMin<‘(rs piiii niul 
J^Vliiiuxlontitiin tiiu'torniin, 112 
Dolcrininnlioti of hom<* aM‘oiny<*otc‘s from 
<*oiu(linl slam*, 

Dianthus, will, .‘>5 

Diaporlho balalalis, 21*"); parasilioa, (il 
Diatraoa saocliarails, SS 
Didyniaria, 2<)S; holwllao, 2I)S; onm‘i’l» 
207, 20<) 

Didyjnopsis ]u*lv(‘lla(*, 20S 
Difforoiilialion of witli 

(*ylindrii*al and falcaio conidia, 107 
DilTeivntiafion of spcM'ios, pun* culluro 
niclho<l for, 25 

Diosx)yros kaki, crown ftall, 50 
Diplodiu, 105; malorum, psoudodip- 
lodia, S2, 2(K) 

Dif)losphaorc‘!la, 2(H, 220 
Discolor, 27, 2«, 31, 200 
Disease of pentmt })lanls etuwed by IJac- 
terimii solanaccarum, 72 
Disease of the sweet pea, 70 
Dothiorella, 200 

Eastham, J. W., sec GOssow, U. T. 
Ebonacoae, 50 

EchinodonLium tincioriuin, 142 
EnoiaRTON, (\ W., The stem rol or I lie 
ITawaiian 'Tliau’’ dis(‘aso of sumu* 
Ciuie, 70, 03 

Edhon, II. A., Dnmpina-olT and root rot 
l)arasil<‘s of sup,ar l)(*eis (absiract), 
70 

Effect of the steam formalin I reatm<‘nt on 
certain soil organisms, 71 
Eggplant, UypomyccH on, 3! 
lOisciilleckigkeil, potato, tS2 
Elegans, 2S 

Elrn, lAisarium on, 38; sec Ulinus 
hhnpoasc.a mail, 273 

EnchnosplnR‘ria coulleri, 150, 157; nigra, 
1,53, 156; pincioruin, 153 
Endothia, notes on tlio genus, 07; gyrosa, 
01; parasitica, 07; parryi, 07; radicalis, 
01, 192; virginiuna, 01, 07, 73, 192 
Epidemic of needle disoosos in Idaho 
and western Montana, 252 
Eriosphacria, 156 
Erysipho polygoni, 70 
Eucalyptus teroticoniis, crown gall, 59 
Euhypomyces, 224 


Eupljor])ia parissias, 12 
EupionnotcK, 200 

Europ<*an hlotch <lis(‘asc, barley, 70 
Euihamia uraminifoli:), 250 

Eagus siKalica, Auricularia on, 102; 
Neciria on, 227 

EAwc'K'rr, II, S., Two fungi as <*asual 
agetds in guminosis of lemon tre<*s in 
('alifornia, 191 

l<Vd<‘raI llorlicultural Board, 118,^ 10,3, 
100 

Federal plant (juaranliue act, M3 
Fern rusts, 73 

Ficus cari(‘a, crown gall, 50, OO 
Fiku), EtiikoG., Sec IIahtkr, L. b. 
Figs, abnormal roots, 115, sec Ficits 
Filtering apparatus, 170 
Fir, grand, heart rot, M2; sec* Abies 
Fire blight, importance of tarnished 
plant bug in disHeminaiion of, 273 
Flachschorf, potato, 250 
Flauio trcK*, 60 
Flemming's solution, 0, 250 
Fomes applanatus, 111; igniarius, 111, 
312 

Foot rot, a new <liseaseof thesw<‘el po¬ 
tato, 213 

Fragaria, Mycosplmen'lla, on, 2.‘»I; see 
strawl)(‘rry 

Fhaskr, \V. P., Furtlier cnllur(*sof het<*r- 
oeciouH rusts (ahstract), 73 
Fraxinus, N(‘ctriaon, 227 
Fuki<5M\n, E. i\I., Harry Marshall VVanl 
(1851 |‘M)0), 1 
Froghopper, SS, SO 
Fruit spot, apph*, 00, 210 
Fni/roN, II. lb, Fonditioits inilu<*ncing 
infection of apple h‘av(‘H hy (lymuo- 
sporaiigium inacropus fabstract), 72; 
and Winston,.!. H., Adisciisc of p(*a- 
iiiit plants caUH<*d by Bacterium so 
lanaceariim (abstract), 72 
Further cultur(‘s of hcU*roocious rusts, 
73 

Pusaiia, division into sections, 20 
Fusarmm batatatis Woll, M. H., not 
JNIectria ipomooae Hals., the (sause of 
the sweet potato si(‘ui rot, 08 
Fusurhim or Vcrticillium on okra in 
NTorth (Carolina? 18J! 
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Kusurium proliIiMn. on, 21 

riisnrium, 21, <«). 71, 71, i.V.), Ii>5, 2IM)- 
2JJ1; {H*<piiuMlu<*t\un, nilints 221); 

iillMim, ‘J2I; l>n^*ni.si/niuin,210; halnla- 
Hm, r)S; hullfri, ;1S; <‘tM*ruh*uni, 111, 22, 
II, 12, 11; randiOnm, 220. 220; conglu- 
linans, 2S, JIO, 2K; const riel uin, 210; 
c\d>cnsi‘, ;iS; dhlymuin,!»:», 221 jdisMdor 
var, sii)i)hnrcui»i, 20, iJl, 12; falcatum, 
21), III, 22, 10, ‘11; i?(*(jr|2,inuo, 210; ^ih- 
bosmn, 22; liihcrnans, 21, 221; la 4 cn- 
,Mri{n‘, 210; li(‘hcni<‘ola, 222; lycopcrsici, 
2S, 21), 38; niali, 217,220; ninriii, 30, ‘II; 
miniiniini, 31, 231; minuiissimum, 210; 
nivalo, 3*1, 21X, 231; nivcuim, 2S,21), liS; 
orthoacniH, 2S, 30, 2(K), 200; oxysporum, 
2S 30, 3S, '11 45, (»1); panduni, 210; plaU 
anoidi^a, 210; polyujoridium, 222; redo- 
lens, 28, 20; rhizoffcnum, 222; nibiAm- 
OHum, 20, 31, *10, 41, 45; sclerotium, 20, 
32; somit/octiim, 20tl; Kolani, 30, 10, 41, 
42, 15, 1S3; subulatuin, 32, 45, 221, 223; 
tra<'h<Mphiiu?ii, 28, 20, 38; lric]iolh<‘- 
cioiMcs, 20, 31, 12, 200; (ulx'ris, 210; 
lubcrivoniiii, 200; iiduin, 38, 200, 221; 
VHsinfoefum, 28, 20, 33, 38, 30, IH3, 
181; vasinfectuni, var. inodoratum, 
20; vontricoKum, 32, 41, 12, 207; will- 
koininii, Ii5, 225 *237 
Kusi(‘lndi\iin, 205 207 
Kusicoccuin vit.icoluni, 22 
Kuhidiuni candidiitn, 220 
Kusisporiuni di<lyitiiini, 33, 41, 200, 221 
KuH<)maldH<*plulmu,23l ;li*is(*pUUim,23l 

(lAiiOMJU, M. W.,Mcc llcald, h\ D. 
(Iihbcrt41n,25, 20, 33, 202, 203, 201), 218; 
cyannf^ona, 31; saubinclii, 25, 20, 31, 
31, 45, 214; triUci, 3*1; Iropicalis, 31 
IJibImsum, 28, 31 

(bi>i)iN<}rt, N. 4., and Nkal, I>. O., (Con¬ 
trol of apple rust !►.>' spraying 
73 

(SiWJMKT, IC. M,, Hiolof!;ic fonns of black 
knot, 2‘10 

(linAiAN, J. rcvi<‘w by, ISO 
(linf?ko hiloba, abnormal roots, 115 
(linseng, diseases of, 102 
(xlocosporiuin, 40, 202; fructigenmn, 82 
(llomerolla, 70, 201; eint?ulata, 82, 202; 
ftofisypii, 202; lindemtithiann, 202; rnfo- 
mtw Ilians, 70 


(inoinonia iliau, 03 
(«noinoni<>lIn, 70 

(i<»oh4‘bcrry, abtionnnl roots, 110; inil- 
d(nv, SI 

(lo.ss>piurn, uill, 35 30; barbadensc, 
mil, 20; lu'rba<‘eum, ndli., 20 
< Irani, 30 

<lrafU‘, black rol, 20, 81, 81; Phylloxera 
on, 150; jxiwdery inihhnv, 81 
(}rap(‘ fruit, 00, 278 

(WiANKh, A. II., Notes on diseases of 
trees in the southern Ap])ala<*Iu*ans, 

I, 121) 

rirecMi niuseardine, use* of to control 
su^ar cane pests, SS 

(}uM<a)iiy, (J. T., A rot of ftrapes etuiH(‘d 
!)y (’ryptospondla viticola, 20, 07 
(lUminosis, of lomon, 11)1, 105 
(llissow, H. T., Powdery scab of pota- 
t (M‘s. HpouKospora sul> t erran(‘a(Wal 1 r.) 
Johns., IS, Theory and practice of lej?- 
islation against ])hin1 diseases (title), 
07, The barberry and its relation to 
black rust of grain, 178; an<l IOahtham, 

J. W., Powdery or corky s<‘ab, Hpon- 
gosjxira subterranoa (Wnllr.) Johns,, 
and its oecurrenco in North America 
(title), 70 

(lyninosporangium, secondary sporidia, 
282; eJavipes, 241), 284; eirusum, 211); 
junipori-virginianac, 283; macropus, 
72; ni<hiH avis, 21-1) 

(iypsy moth, 78, 143, 140 

Hain.Mnielis virginiana, fungus on, 203 
IIahtwu, Ia Ij.f Pool rot, a n(‘W disease 
of the sweet potato, 213; and Piwni), 
IOtukij (\, Pusarium batatatis Woll. 
MS, not Nociria ipornoeiw Hals., tho 
cause of tho Hwmi iiottilo stoin rot 
(abstract), OH 

llAttTLKY, (lAUti, TVig (jankor on blank 
bir<jh, 348; Hark rusts of Juniporus 
virginiana, 340 

IlfflALO, F. D., Some notes on tho <liHsomi- 
nation of Diaportho parasitica (title), 
08; and (jationkw, M. W,, Tho rolaiivo 
prevalence of pycnosporcs and asco- 
spores of the chestnut blight fungus 
iiuring tho winter, 206 
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1IKD<.( OCh. <Jn\NT, Nu((*S OU 

ROino wohiorii UrcMliiUMH* which allnck 
foroHt livos, 11, 15, (H), NoIc.m on wiiilcr 
killiiiffand muu'IUm* injury \n th<* fon‘-;ls 
of Montana, II (tilIt*), ht), Nt>t<*s on 
SOUK* tliH<*ant‘S of tn'os in our nntionul 
forcHls, HI, III; ninl LoNtJ, \V. II., 
Notow on oulturow of tliroo spooioiN of 
Pori<loriniun», 1J50, An untloworibotl 
spocioH of Voridonniuin from C’olo- 
rntlo, 251 

Holianthiis divaricutiw, 70, 250 
Holininthowporium tlis(*tiHt‘K of barloy in 
WiHconwin, 75 

Ilolmiathowporiuin, 154; j 2 ;n»minoum, 75; 

sativum, 70; lorow, 71) 
lloniloek^ wcsiorn, heart rot, 142; sotj 
Twu^a 

Horacloxuii, JRamularia on, 221 
Herpotriohiii and Noopookia on ooui- 
fers, 152 

Herpotrichia nigra, 162-157 
Hbblbr, Lex R., X^hysaloHpora oydoniao, 
200 

Hewitt, J, Lee, Puccinia pruui-spiiiowa 
killing plum nursciy stock, 270; Rost*, 
mildew, 270 

Hibiscus, wilt, 35; esculcntus, wilt, 33 
Hicoria pecan, crown gall, 50 
Hollow heart, potutt^, 1S2 
Hop mildew in Now A’ork, 7(» 

ITonniaotis, 200 

ilowxTT, 4. 10., Tlio Jipolht'cinl stage of 
Holerotiiiia fnictigoini (l’<*rH.) »Schrt)<»t, 
in Ontario in 1012 (tilh*), (iO 
lluMi'nuEY, ( \ .K, Winter injury to the 
white elm, 02 
Ilypocnni, 21, 25, 221 
Hypo(*rcal<*s, 25, 20 

Ilypodonna brachysporurn, 130; dosimw- 
ierii, 135 137; Jineuro, on white pine, 
130; strobicola, 130 

Hypomyccs, 24-27, 33, 42, 200 201, 211, 
2^; asterophorus, 203; chrywowpermus, 
203; Ipomoeae, 34, 42, 204, 214 , 224; 
Hnkii, 203; oohracous, 2a3; poaizaA, 
203; rosollus, 203; rubl, 204, m, 208, 
211, 216, 223, 224; aolani, 40, 41, 203, 
224; tulasncua, 20;j; violaoeits, 20;4 

Xliau disease, sugar cone, 03 


Importance 4>f tlie larnishtal platd buu; 
in th<* disst'tninafion of fin* bli«>iit in 
nijrM*ry slock, 27;i 
Imligo, 30 
Indigofera. wilt, 35 
Insects, relation to lirt' blight, 273 
Internal brt»wn rot. })ota(o, 1S2 
liit<»rnatioiial conr<‘r<‘nce on phylopalh- 
ology, 103, 312 

Tnteruutioual Instiiult* of Agricullurt*, 
HO, 103, 312 

International phytopathology and tpiar- 
antim* legislation, 143 
Intro<liicli(»n of a 10ur<>p<*an pint* rust 
info Wisconsin, 300 

lpom<w*a, 2H, :i5; batattis, 101, 213, 215; 

see potato 
Isariopsis, 200 

Ja<hjku, Ivan The small lettuce Hcler- 
otinia, an undescribed Hp<*cies (ab¬ 
stract), 7i 

Java black rot, Hwe(*t potato, 104 
Jeiile, ll. A., I'lie brown rot canker of 
the peach, 73, 105 

Johnson, A. (b, Holmintliosponum 
diseasoH of barley in Wisconsin (ab¬ 
stract), 75 

Johnston, John H., Notes on the fung¬ 
us diseases of sugar cane in Porto lU»‘o 
(abstract), 75 
Jonathan fruit spot, 1)0 
Jonathan spot rot, ill) 

Jones, L. 1L, The import a ttc(* of closer 
international relations in phytopath¬ 
ology (litle), 07; Tin* posHibiliti(*s of 
diseaw* r<*siHt auet* in cabbage (al)K( raej), 
71 

Juglamhu'cae, 50 

Juglans cnlifornica, <*rown gall, 50; cali- 
fornica var. hindwii, crown gall, 50 
cinerea, crown gall, 50; nigra, crown 
gall, 50; regia, crown gall, 50; siebold- 
iaua, crown gall, 50 
June-berry, set* Amclanchier 
JuniporaM, smelter injury, 113; conmm- 
Tiis, Herpotrichia on, 152-155; nana, 
Herpotrichia on, 152 155; oceidentaliH, 
winter injury, 112; Hcopiilorum, win¬ 
ter injury, 112; flihiricii, wilder in¬ 
jury, 112; virginiuna, hark niyts, 210 
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Kuum IKrnnklu it, (»0 
Kro[>fn»MM‘i, IITi 

liiilxMMtor.v fviiiipiiMMil, IT.*) 
hlH'htKt niM, S'n, S!l 
Ijiu’iMri;!, linu 

<‘asl > ‘J.VJ 

Ijjirix r<io( r<»t, MU, HVJ, 

til, winter injtirv, 112 
linsifxiipliiiliii 1 uherieoln, 71, Mil 
linsinbphueria aeieola, ir>f», 157; r<»»ll<'n, 
155, 157 

Latbyrn«, bacterial <liHoa«<s 75 
Lauroconirt lyonii, erown fj;all, 5f) 

Leaf roll, curly loaf and othor tww po¬ 
tato disoaMOH, (M) 

lii^ftinlation, phytopathology ajul (piar- 
antiuo, sr>, 115 
Ix^gutuinoHius 55 

litnuoii, 5t); l>la<*k pit., 00, 277; guinmorfis, 
101, 105; MOO <‘itni« 

Lopidiuni virgiuionm, 70 
Lettuce, SclertHinia on, 71 
Lili.'U'cjie, 55 

Liiue, 50, 00, 27H; see ('ilrus 
Lim(‘-hulphur, lOS, 20K, 2SS 
Linac(‘ae, 

Linuiu, wilt, 

I,»in<)de«dron tulipifera, 120 
Lon<{, W, 1L, a prelminary tiote on 
P<ilyporus <lrya<leus as a root, jiarasite 
<m 1li<‘ oak, 2S5; mis* UKinuMjcK, (vkohoKi 
(L 

Loplioderiniuni hraehysponnn, 155 150: 

l>iiuiHtri, 155, 157, 252 
Lupinus, wilt, 55 

Lotman, IL I'\, 'rii<* patitniogical anat¬ 
omy of potato .scab, 255 
Lygns [»rat<*n«i«, 275 

M.U'nuiOM, T. IL, Note on IMowrightia 
mortiOHa, 511 

MaoMiumn, IL(L, review by, I.S7 
Mtwrophoma, 1(V1, 105,200 
Malvaeem*, J15 

Mannh, Tuoh. lA, A bnct<*rial difloase 
of UioHweet i«‘aand cloverH (al>«lrac‘t), 
74 

MaraHiniuH, 0,5; pUeatus, 7,5, 415, 04; sac- 
ohari, 75 


Martiella, 2f., 27. 2S, 00, 201, 221 
M vifTiN, (S. W., seet’ooh, AIkl. 1\ 
AlaiMiriacefu*, 201 
Medieago, wilt, ;r» 

.Mediti'rnineau fruit tly, llfi 
Mi'UNU'Km, K. P., Nolew <m (Vonartiuin 
coleosporioales Ariliur ami Cronarti- 
uni filamento,sum, 107 
Melarnpsora arcfiV.a, 75; medusae*, 7,’l 
Ah*lamp.M)n*]ia elidina, 17 
ArolanconiH inodonia, 505 
Alelanconium iliau, 05; saecliari, 75; 
saccharimun, 75 

Alelauops <pi(‘rcuum, 200; quciTUum 
forma vitis, 205 
Melanosc, 14K) 

Alekanospora, 25, 20, 100 
AlMMitis, L M., Meptoria pisi in relation 
to poa blight, 51; Jhwting mycelia of 
Phytophthoraaudother related sponies 
fahstract), 70 
Merkel’s fluid, 0 
Metarrlii/,ium aniKopUao, 88 
Method, pure culture, for dilTerentiation 
of sp(*cieH, 25 
Alexiean fruit fly, Mtl 
Miarocera, 200, 200 

Migration of Baeil!u« amylovovuH iti 
host t issues, H 

AIiiiBHatii, 1). (L, Agar culture of wheat 
as a means of seedling purification 
fa)»Ktract), 74 

Mihhnv, hop, 70; rose, 270; powdery, 
gooHclM'rry, 81, grat)o, HI, oak, 81, 
strawberry, 81 
Monilia, 70 
Mommporium, 40 

MojtHK, W, Jm 8oine borrowtid itloas in 
hiboraU)ry equipment, 175; and J>Ait- 
iiow, W. H., Is apple scab on young 
shoots a Hourno of spring inliectiou?, 
205 

MoHaic, sweet pea, 70; tobacco, 60; 

i.omato, 60 
Muoor, 40, 105, 201 
Musa, wilt, 26, 38, 39 
M^isacoao, 35 

MyooHj)hac»rolla pinotioB the aaoigorous 
stage of Asoochyta pisl, 71 
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Ary<*(»sphaorolla, ‘J5, 2<», UU, <‘ii<u‘al 
shulyof, M)7; ciinillina, ‘JOI; fiaRaiiao, 

201, 2.{{); l<‘llialis, 201; pinod<"-, .V>, r>(», 
2(H; solani, 2m 2{r>, 22t), 2:i0; 

ftinis, 2;;() 

Myiiat'oac^ 7)0 
Myxosporiuin, 2 IS 

NeHria, 21 27, 12, .SO, 212, 220, iMili- 

cal htmly of, 107; anacardii, 22S; capi¬ 
tal a, 22X; (Mimahanna, 12. 202, 220; 
oinucrco-papillata, 22S; coccinca, SO, 
2U, 220; cofToi<*<)Ia, 21; cucurhitula, 
20:i, 212, 217, 220, 220; discophora, 202, 
2a5, 206, 212-215, 220 22S; difishima, 
25, 80, 8*1, 2U 217, 220; cii..loma, 22S; 
galliftona, 25, 80, 202, 205, 212 217, 220, 
22H; gorohhankiniaiia, 27, 21; gratuiiti- 
(iola, 31, 218, 221; huhcrianji, 228; ipo- 
inooac, 27, 21, 08, 202; juiiftnori, 228; 
lauroniiana, 75; liclicnioola, 203, 220; 
inanitnoidoa, 202, 217, 220; mohchata, 
203; oropoiihoidoa, 2(W, 220; possissa, 

202, 229; rubi, 202, 2a2, 222, 221; bac- 
charina, bolani, 40, dl; striatospora, 
213, 228; thoobromae, 228; vandao, 27 

Neclricae 25 

Noctriopsis, 37, 204, 221; violacoa, 202 
Noodle diseaHOS, opi<lomic of, in Idaho 
and woKlori) Montana, 252 
Nckr()H<*doaVlilocinH<l(*r FvartoiT<‘lplIanj5(», 
die llitfachc dor UlailroUkrnnkhcit, by 
QtTAmEH, H. M., review of, ISO 
No.oooHinohpora, 25, ;i2 ,'18, lOO 
Ncopcckia, Ilorpoiriclua and, on coni* 
ferrt, 152; coulUn-i, 152, 155, 157 
Now IlnnipHliirc fruil. sj)ot, 1 10 
Now York apple* t n*o caukor, 200 
NoitTON, J. B. H., Jonatlian frnit Hpot, 09 
Norway Bpruco, IKMl; hoc Piooa 
NotoH on (Jronarluirn oolooHporioidob 
Artlnu* and (Vonartinm lilamonlOHuin, 
107 

Notes on Oronartium comi)(oiuiu*, 02, 
308 

Notes on cultures of throe speoiob of 
Poridermiunj, 2,50 

Notes on diseases of t.rws in the south<*rii 
AppalachiaiiH. I, 129 
Notes on the fungus diseases of sugar 
cano in X>orto Rico, 75 


Nol(*s on (h<* genus lOndollna, 07 
Nob* on IMouuuhlia nioibosa, dll 
\ot(‘s on •'Oinc di-ou'-os ot iicos in onr 
national forests, 111, III 
Notes on some uestern rredini'ae aliieh 
at lack foio*-t H, 15 

Oak, mildew, SI; !N>l>ponis on, 101, 2S5; 
sei* <inereii> 

Oats, <lamping-off, 15; rust, 179 
0’(i vav, P. ,1., Stiuliet- on the water core 
of apple, 1)8, 121 
Okra, W'ilt disease, 32, 183 
Oohpora, l.S, 255 
Orange, 59, 09, 278; see (3tnis 
Orthotylus tlavosparsus, 273 
OiiTow, W. \., International an<I phyto¬ 
pat hological prohloius connected witli 
(juarantine legislation (.title), 1)7; 
Jj<‘af roll, curly leaf and other new 
potato iliseases (abstract), 09; Inti*r- 
national phyto])athology ami quar¬ 
antine legislal ion, M,3 
Otthia pyri, 290 
Ovularia, 208 
Ozoniuin, 40 

Peony, blight, 70 
Palm, date, scab* insecds, 110 
Panama diseam*, 35 
P.anav, wait, 35 
Ihtniciun liarbimxh*, 75 
Ihirlaloria blanchardi, 110 
I*afhologieal anatomy of potato scab, 
2,55 

Pea blight, Heptoria pisi in relation to, 
,51, 71; s(H* Pisum 

Peach, brown rot, 7,5, 79, 105; canker, 
105; crown gall, inoculations with, 
59; scab, 270; yellows, 113; se<‘ Prunun 
Pc*anut, bacteria! dis<*as(‘, 72 
Pear, Altornaria rot, 119; blight, 3, 79,82, 
275; brown rot, 79; crown gall, ,59; 
fniit spot, 99; Nectria canker, 80; 
scab, 200; SphtU'ropsis on, 292; see 
Pyrus 
Pecan, 59 
Pedaliaceac, 35 

Peuieillium, 2tK), 277; digit at um, 195; 

rose urn, 195 
Popper tree, 59 
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r«‘rul(*rmiuni, T/J, !»()(>; rulturoH <»f. 
2r>(); niwl(*'.(*?il)(*(l sjM'f'ioh fioui ('oli>- 
nnlo, 25!: l»4iNMrn<*\im. Til; betheli, 251; 
roK'hrum, !<»; 17; 

ttilling iiianic!)l<kinn, 15, 107: 

haikiuvsii, 15, l<», 252; iiiroiispuMjiun^ 
250; Tn<»ntanuiu, 10;ilontH*, ((>7, 
250; hI n»hi, 110 
IVriola lomonlosa, 10, *0‘J 
IVronohpora rastinf^ in.\<*<*lunn, 

70; pnrasilicM, 70 

IVr^iinmoii, .Iapan(*s<‘, 50 
Phaci<lia<*<'a<’, Oil 
IMiaridiiun pint, 1ol 
rhawM)luh, wilt, 35 
Ph<»(*m<*o<‘()oms inarlatfi, UO 
Phoma, 71, 107, 201, 220, 2;i0, 211; Indac, 
70;*pomi, 210, 250 
PhomopHis, 211, 215; citri, 100, 101 
Phyllosliola, 107,201,220 
Phylloxera, 150 

PhyHah)hi)om oydoniao, 200; ontaxla, 
205; fallaciosa, 205; f<*s(u(vu*, 205; 
luarop'J^'tdaia, 205 

IOiylo]>at]i<)Iou;ical probltMiih, obsarvti- 
tions ou in ICuroix* and Ani(*ri(‘a, 77 
Phytopatholof?i(*aI Hotdoty, AiiKTican, 
05 

Phylophthora, 11, *45, 223; resting my- 
(•(‘liiiiu, 70; orythroseptica, 187 
Picea (‘iigolinaiini, llerpotriehia on, 152 ■« 
155, Pt»ri(lonuiuin on, 17, winter in¬ 
jury, 112 ; exceisjt, Ilerpo’lriehia on, 
152-Br); parryana, I^M•id(‘^niunl on, 
17, winler injury, 112 
Piero-formal, 1 
l^igeou-pt'a, 30, 3S 
Pineapple, dmeaK* of, 75 
PiuuM ausiriaea, ('ronartium on, 309; 
banksiana, Peridenniurn on, 300; eem- 
bra, 110; eoutorta, Neo])eekia on, 157, 
Pcriihu’inimn on, 10, 107, 250, 251, root 
rot, 111, smeller injury, 113, winter 
injury, 112, 113; divaricata, (Jronavti- 
um on, 308; ochinata, CJronartmm on, 
309; flexilis, root rot, 111, smelter in¬ 
jury, 113, 114, winter injury, 112; 
lanibortiaua, 140; montana, Ilorpo- 
triehin on, 152-155; montieola, 140; 
nuirrayana, Noopockia on, 152, 156, 
157,* I^oridermium on, 251; pondorosa, 


Cronartiuin on, 308, Perid<‘rmiuni on, 
15, 02, root rot, II1, winter injury, 112; 
raciiata, I’erideriniuni on, 10; rigida, 
(’ronartium on, 02, 308-310, Il^'poder- 
ma on, lJ>r, Pt'ridoriniuin on, 250; 
^trcibiN, 73, 110, 300, bark bliizld, 130, 
leaf blight, 133, 252, heart rot, 133; 
s^^lvestri'-, bark blight, 133, Cronar- 
tium on, 308. 300, Perideriniuni on, 
()2, 30t»; taeda, (Votiartiuin on, 300; 
\ir«iiiiana, 129, (^louartium on, 308, 
3*00, P(‘rideriniuin on, 250 
PioiuHttes, 3S; definition of, 21 
Pisuin, 28, 35 3S; sativum, wilt, 30; see 
|H‘a ^ 

Plagiognathus politus, 273 
Plasnvodiophora, 71 

PiaMiiopara halstetlii, rt‘stiup; inyceliuiti, 
70 

Plat anus wrighlii, root rot, 111 
PlatymetopiuH acutiis, 273 
Plenodonuis, 211, 215; destruens, 215 
Plowrightia inorbosa, 210, 311 
fduin, blight, 3; brown rot, 79, 100, 100; 
erown gall, 51); poekct, 109; Plowrightia 
on, 210, 311; rust, 270; silver leaf dis- 
SO; so<‘ Pninus 
Poa, Hamularia on, 207 
Polyporiis, 200; berkeleyi, tOl; dryadeus, 
285; dryophilus, 111, 285, 280; friosii, 
280; fulvus, 280; vulpinus, 280 
Popuhis, Polyporus on, 280; nigra, Nee- 
tria on, 227; Iremuloides, heart rot, 
111, root rot. III * 

PnsHibiliti(‘s of diseiihe resistanoo in cab¬ 
bages 71 

Ih)tato, black heart, ISO; ''bliudnohs,’’ 
40; early leaf, 09; downy mildew, 78; 
Misenlleekigkoit, 182; Gibherella on, 
25; hollow heart, 182; internal brown 
rot, 182; loaf roll, 28, 09; mosaic, 09; 
]>owdery scab, 18; Hamularia on, 210, 
223; rosette, 09; rots, 3()dl2, 41, 09, 74; 
seab, pathological anatomy, 255; sprain 
182; streak, 69; tuber rot and ring 
discoloration, 40; wart disease, 78, 
J40, 250; wilt, 30^, 69; see iSolanum 
tuberosum and sweet potato 
Powdery mildew, grape, 84 
Powdery scab of potatoes, Spongosimra 
eubterranoa (Wallr.) Johns., IS 
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J^ioliiuinary note on Polyponib dvyadoiis 
as a root pariisiU' on tlio oak, 2S5 
Production of hccondavy hporidia by 
(JymnoaporanRium, 2S2 
Prunes, 50 

Primus allcfthcnionsife, <‘rown Rail, 50; 
americana, Plowrifthlia on, 2tG; amyft- 
diilus, crown gall, 59; arniouiaca, crown 
gall, 59; avimn, crown Rail, 59; ccrahi- 
fera, crown gall, 50; davidiana, crow^n 
gall, 59; doniestica, crown gall, 59; 
integrifolia, crown gall, 50; mahaleb, 
crown gall, 59; orihoscpala, crown gall, 
59; padus, abnormal roots, 115; Nec- 
triaon,2‘^; ponusylvnnica, 311; Plow- 
rightia on, 24.0; porbica, crown gall, 
59; platycarpa, crown gall, 50; scrotina, 
Plowrightia on, 240; sinionii, crown 
gall, 59; triflora, crown gall, 60; vir- 
giniana, 311, Plowrightia on, 240; see 
cherry, poach and plum 
Pseudomartlella, 204, 224 
Pseudomonas, 71, 170 
Pscudotsuga taxifolia, winter injuiy, 112 
Pucoinia graminis, 178 
Puccinia pruni-spinosa killing plum nur¬ 
sery stock, 270 
Pucciniastrum myrtilli, 73 
Pure culture of Phytophtliora infostans 
Do Bury and the dovclopmenl of oo¬ 
spores, by Pbtiiyuujdgk, (1. II. and 
IVIUttPiiY, P. A., review of, 187 
Pure (Milturo method for differenliation 
of Bp<‘cieb, 25 
Pycnobphaerella, 205, 220 
Pyrus betulifolia, crown gall, 59; com- 
mimis, crown gall, 50, Ncctria on, 227; 
inalus, 205, Ncctria on, 227; malus 
chinensis, abnormal roois, 115; pashiu, 
crown gall, 59; hOe ai)t>lo and pear 
Pythiacybtis citrophthora, 104 
Pythium do baryanum, 76 
Pyxidiophora nyctalidis, 203 

Quarantine, plant, 85,143 
Quercus, Endothia on, 01; Fusarium on, 
38; Nectria on, 227; root rot, 111; alba, 
root rot, 286; agrifolia, Cronartium on, 
16; minor, root rot, 280; nigra, root 
rot, 280; pedunculata, Auricularia, on, 
192; prinua, root rot, 286; rubra, 120, 


root rot, 2S<i; toxana, root rot, 2^ ; 
velutina, root rot, 286; sci* oak 
Quince blotch and apple fruit spot, 210 
(Juince, Idight, 3; brown rot, 79; enrnn 
gall, 59; Ncctria canker, SO; Spba(*r- 
opsis on, 293; b(‘e C’ydonia 

Pag weed, see Ambrosia 
Pamularia, Mycosphaerclla, Ncctria, C'al- 
onectria, Einc morphologibch palliol- 
ogischc Studio zur Abgrenzuug, von 
Pilzgruppen mil <*ylindrischeu unci 
aichclfonnigcn Konidienformen, 197 
I^amularia, 26, 27, 33, 207, 220; anchusae, 
209, 210, 222; arvensis, 22(i; bniimea, 
230; calcoa, 220; Candida, 209,216, 320- 
222; cynarne, 208; didymum, 3:i, 11, 
207,209,221, 225; oquisoti, 22:1; emdidy- 
xna, 200-211, 216, 221, 222; fragaviae, 
230; kriegeriana, 222; macrospora, 207, 
209, 216, 222; inagnusiana, 209, 216, 
221; olida, 202, 210-212, 210, 223, 324; 
pratonsis, 220; pusilla, 207; ruraicis, 
220; rumiois scutati, 220; sagittai*iao, 
220; sauiculae 222; saprophytica, 230; 
tulasnoi, 207, 208, 230; urticac,207, 208; 
vincac, 220 

Hamulariella, 204, 224 
114NK1N, W. II., Borne field experiments 
with the chestnut canker fungus (ab¬ 
stract), 73; see Btwwakt, F. tk 
Hanunculus, Parnularia on, 307, 216; 

fascicularls, P<*roi»(>spora on, 70 
liospberry, Nectria on, 224; Kaftularin 
on, 311; sec Kubus 
Bed gum, 59 

Rbdoic’k, Donald, The Tlii(4uvia dis¬ 
ease of violets (abstract), 74 
iioduviolua ferus, 273 
Relative prevalence of pycnosporos and 
ascosporcs of the ehestnut< blight fun¬ 
gus during the winter, 296 
Resting mycolia of Phytophthora and 
other related species, 70 
Rhacodium thorryanum, 153, 154 
Rhizoetonia, 42, 69,70, 74, 76, 198 
Rhodochytvium, another host for, 311; 
spilantbidis, 311 

Ribos, Nectria on, 227; nigrum, abm^r- 
mal rootrs, 115, proscription of, 73 
Ring discoloration, potato, 40 
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Hobinia pfloudacncia, root rot, 3 U 
Hoot rot, o«k, 2Sr); .suRar otmo, 91^, 94 
Hormk, Jamwh Bikoii, The Urt<* of the 
l*rcen iiiuseardino in the control of 
fcjouie pcstH of KUJ 2 ;ar cane, 72, SS 
Hoisa arkatiaana, miUlow, 270 
Honaccucs 69 

Hoho, aJithracnose, 70; inildew, 270; 
stocks of, 149 

lloaiflNBAUM, J., see Wubtzel, H. H. 
Rosette, potato, 99 
liosciim, 28, 32 

Rot of grapes caused by Cryptosporella 
viticola, 20 

Rotting of potato tubers by a new spe¬ 
cies of Phytophthora having a method 
of sexual reproduction hithortiO im- 
dcscyibed, by PuTnYBUiDOE, G. H., 
review of, 187 

Rubus, Ramularia on, 33; idaeus, Hy- 
pomyces, on 225, Ramubuia on, 222; 
see raspberry 
Rusts, see Uredinoae 
Rutacoac, 60 
Rye, rust, 179 

St. John’s disease, 38 
Salix oaproa, Noclria on, 227; purpurea, 
Nectria on, 237 
Hand cherry, brown rot, 109 
San Jose scale, 78,143 
Scab, apple, 206; cereal, 31; peach, 270; 
pear, 206; powdery, of potato, 18; com¬ 
mon, of potato, 18, 256 
SchinuH molle, crown gall, 59 
Schtittopilis, on pine, 13)1-139 
Huhwarzk, C5. a,, see Cook, Mel. T, 
Hcicrotinia, 79; lettuce, 74; cincrca, 195 
110; fructiftona, 76,100, 109; libortiana, 
70,74 

SeJorotium, 71, definition of, 24; hatati- 
cola,71,101,164, 305; rolfsii, 198 
Scolecosporefi, 22 
Hopedonium, 290 
Septocylindrella, 206 
Septocylindriura, 26, 27, 33, 200, 200; 
magnusiamun, 220, 221; radicicolum, 
222 ; 

Boptoria pisi in relation to pea blight, 61 
Septoria, 204, 220; lycoporsici, 68; pisi, 
71; pyricola, 68 ^ 


Hosamuin, will, 35 

SiiMAii, C. L., Endothiaradicalis (Hchw), 
01; Horne observations on phytopa- 
thological probleiiis in P’uroiro and 
^Vinorica, 07, 77; The type of Splnuuia 
radicalis Hchw., 191; review by, 189 
HtnoLDoN, John L., Some rohc anlhrac- 
nosos (abstract), 70 
Silver loaf disease, 80 
Hiphocorync avenae, 273 
Small lettuce Hcicrotinia, an undescrib- 
cd species, 74 

Smelter injury to forests, 313 
Smith, Clayton O., Some successful 
inoculations with the peach crown 
gall organism and certain obscrvalif>us 
upon retarded gall formation, 69, 72; 
Black pit of lemon, 69, 277 
Smut, sugar canc, 75 
Soil sterilizer, 177 
Solanaceae, 30, 36 

Hohmuin lycoporsicum, 28-40, 74,, see 
tomato; molongeua, wilt disease, 33; 
iulx^rosuur, 28, 32, 33, 180, 321, 230, 
see potato 

iSolidago, 250; lanceolata, 260 
Some borrowed id eas in laborat ory eciuip- 
mont, 175 

Some field experiments with the chest¬ 
nut canker fungus, 73 
Some observations on phytopathological 
problems in Europe and America, 77 
Home observations on Polyporus bf*r- 
kelcyi, 101 

Home rose aiithracnoses, 70 
Some successful inoculations with the 
peach crown gjdl organism and cer¬ 
tain observations u|}on retarded gall 
formation, 60, 72 
Honchus asper, nisi, 300 
How thistle, see Honchus 
Hoy bean, bacterial disease, 76 
Spauldino, Perley, Notes on Cronar- 
tium comptoniae, 62; review by, 140; 
Notes on Cronartium comptoniae. 
11,808 

Spegazzinia omata, 75 
Bphaorolla, 66; fragariae, 230; morieri, 
66; pinodes, 66; solani, 220; tussilag- 
inis, 230 
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Rpli:w‘ria, 220, cotM-inoa, 211; couKcn, 
IfiO, 1 j 7; 2;i(); fiajiniiaocola, 

2;}0; innoiU's, 05; raditMlis, lypo of, 101 
Sphaorialos, 2(i, 205 

Spbaorornoiui finiln'inltnn, 70, 71, 150- 
103 

Hpliaoi'opsis maloniin, XI, 2IS, 2SS 203; 
pookillna, 200; p.soudo< lipiod ia, 201); 
viticola, 200 

XphaoiH)slill)o, 24, 202, 203 
Spbaorolliooa liumuli, 70 
Spiliiuthch, 31J 

Spongospora subtorranoa, IS 
Sporidia, hocondary, of Clyninohporan- 
ffimn, 282 

SpOTodoehiuin, <lofinition of. 21 
Hporo trie hum, 230 
Spot rot, Jonathan, 110 
Sprain, potato, 182 
Spruco, aoo Picca 

Stem rot or Hawaiian “lUau” diHoanc 
of sugar cano, 93 
Stem rot, sweet potato, 00 
Steroulia acerifolia, crown gall, 59; di- 
vorsifolia, crown gall, 69 
StcrcuUaceao, 59 
Stercum purpurcum, SO, XI 
STEWAitT, F. C., and TIankin, W. H., 
Cronartium ribicola and the probcrip- 
tion of EiboB nigrum (abstract), 73 
Stuwaut, V. B., The importiinco of the 
tarnihliod plant bug in th(* dishcnii- 
nation of firo blight in nursery sto<‘k, 
273 

Stigraalca fragariac, 230 
Storage rot, apple, 120 
Strawberry, powdery mildew, HI; see 
Fragaria 

Streak, potato, 00 Hweot pea, 71 
Strep! otliHx, 255; <‘hromog(»na, 201 
Stripe disease, barley. 75 
Stroma, definition of, 21; unreliability 
as a taxonomic character, 24 
Studies of fungus parasites belonging to 
the genus Glomorolla, by Shear and 
Wood, review of, 140 
Studies on the Fusarium problem, 24 
Studies on the water core of apple, 08, 
121 

Sturgis, W. C., ITorpotrichia and Noo- 
peckia on conifers, 152 


Sugar bet‘ts, see b(H‘(s 
Sugar eane, hoier, SS;(liheases of, 75, XS; 
root rot, 93; stem rot, 93; u^e of green 
niiiseardine in control (»f p<*sts, SS 
Sulphur, for l>ro\\u lot, IIS; for hop mil¬ 
dew, 70 

Sweet pi‘a, baetei ml dihea***', 71; damping- 
oft, 7t); diseiis(‘s of, 70 
Sweet potato, black rots, 70, 159, lOi; 
charcoal rot, 101; foot rot, 213; .dcm 
rot, OX 

Tar, for caiikors, lt)9 

I'arnihhod plant bug, importance in dis-. 

semi nation of fire blight, 273 
TAumsNrnADS, J. J., The diseases of the 
swc{‘t pea (abstract), 70; The Idack 
rots of the sweet potato, 70, 169 . 

Test tube riiihop, 170 
Thea, Nociria on, 229 
Thcobroma ciioao, Nectria on, 229 
Thielavia disease of violets, 74 
Thielavia, 100; basicola, 70, 74 
Thiol aviopsis paradoxa, 76 
Thyridaria tarda, 75 
Tiefschorf, i)otato, 2 Sg 
T ilia, abnormal roots, 113 
Tobacco, will, 72 
Toinaspih varia, SX 

Tomato, fruit rot, lOS; Phoina on, 230; 
Sclerolium on, 198; see Xolanum lyco- 
pcrsicum 

'Frainetes pini, 133, 112 
Trees, for(‘st, diseases of, 15, 59, 01, 02, 
07, OX, 73, 7X, 101, 111, 129, 112, 152, 107, 
191, m 218, 219, 250, 251, 2.12, 2X5, 
2iH», 300, 3U 

Trichodermii kouiugi, (59 
Tricbosidmeria, 155 
Trientalis, il.amuluria on, 221 
Triticum, agar cultures of, 74; (buuping- 
oIT, 45, 21S, 231; (dlx'reUu on, 25; vul- 
garo, 222 

Trypeta ludons, UO 

Tsuga canadensis, rust, 73; lieterophylla, 
root rot, 111 

Tuber rot and ring diHcoloration of the 
potato, 40 

Tubercularia, 42; vulgaris, 229 
Tttberctilariastruin, 2011, 229 
Tubcrculina parsicimv, 82 
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